New  Designs  Swell  Marke: . 
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DALOHM  TYPE  RSE  Miniature  Power  Resistors 


Kxtrfiin*  altitude  is  only  otu*  of  niaiiy  deniaiiditin  re<)uin*metits  in  whi(  h  l)AI,<)HM 
!<SK  prerision  wire  wound  resistors  offer  dependable  reliability,  'I'be  prec  ision  re¬ 
sistor  element  is  ins<-rted  in  a  s|M*<  ial  shoek  absorbent  material  an<l  c oinjiletely  M-aU-d 
in  a  toujih  metal  tula*.  It's  ready  to  meet  demandmi’  conditions  of  mec  hanic  al  sbo«  k, 
moisture  and  humidity,  thermal  cyclint;  and  power  loadini;. 

Here  are  the  standard  specifications  that  help  you  me«-t  demandinj;  elei  tronic 
[  re()uirements:  •  Operating  temperatun*  rang*-:  —  to  •  I'rei  ision  toler- 

—  ance  range:  'O.l'f,  10.25';,  ‘0.5'f,  •  \'r  and  *  d'<  •  l’ower«-<l  at  2.5,5, 

7  and  10  watts  •  Resistance  range  from  .5  ohms  to  175K  ohms  •  I’emperature  <-0- 
efficient:  0.0(MM)2/ Degree  (’.  •  Insulation  breakdown:  KMtoV  .Af’  or  DC  •  .'seven  sizi-s: 
11/10  X  .220  to  1  61/01  X  .595  •  Complete  protection  from  vibration,  moisture  and 

'U,  salt  spray.  Bulletin  R-25 
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TYPICAL  RSE  5  DERATING  CURVE 


DAI.OM.M  line  includes  a  complete  selection  of  min¬ 
iature  precision  power  resistors  (wire  wound  and  de¬ 
posited  carbon),  precision  wire  wound  miniature 
trimmer  potentiometers, and  collet  fitting  knol)s. 
Write  for  free  catalog. 

If  none  of  DALOHM  standard  line  meets  your  need, 
our  engineering  department  is  ready  to  help  solve 
your  problem  in  the  realm  of  development,  engineer¬ 
ing,  design  and  production.  Just  outline  your  spe¬ 
cific  situation. 
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wn  \ T  MoyU  KNKKOY  MKANS  TO  TS.  This 
M  ^y.•.  ih1  market  r«fpf'rt  un  trends 
sfT"  ‘  «ali-  'if  (  it-rtronii’  instnin-'ofits  and 

'  T'  !*  •  Mic  .t.imi'  •  nerjQ'  industry  an'i  '>n  the 

f-.i'  .r*  '  '  ear  tle''tr<'nir*. 


A  fen  fears  a^o.  the  atomlc-enerir>  buMine>a 
Huh*'ist»‘d  «»n  faith,  hope  and  government  sub- 
>iid>.  That  in  rhanKint;  fast.  I’eareful  uses  of 
atomic  energry  are  creating:  markets  f»)r  in¬ 
struments  which  already  exceed  military  mar¬ 
kets  in  volume  of  business. 


In  prcparinir  this  report.  Associate  Kditor 
>;()eris  first  reviewed  a  mass  of  information  ne  had 
/.  '".ered  in  18  months  of  following  the  ehatronics 
-  of  the  atomi< -energy  husine.ss.  Then  he  intcT 
■  .  t\pie;ti  iri.strument  m.inijfac* urer-.  tii>  :r 
ir.',  Htid  salesmen.  H.-  report  "In-struii'-nts 

.1  V  ;  ,  i'.io  rK'y"  IteKtns  or,  p  21 


H'\\\kl)>  JIM-AtiK  H.I(;MI  .SMKIA  ,\f:.r 

r.t/,  .  i  r  ■  r.;  f  t  ai  c  i,i*‘nt  e  r  ri  r- i.,;-, 

■  .  lOi  '  rs  .i:d  ordinary  i  itl/.eri-  ■■ta:  '  ..  r  '■/  Vi-  n.- 
<eo.,  .  '(  ...ild  ele/trotiKS  have  preVcl.l-il  Ihl.s  "■ 

\o  ot;.'  ilouhts  *r,e  need  for  better  hir-traiL,  'UiTi 


President  Kiaenhower  last  month  declared  a 
stale  of  extraordinary  emergency  in  suspendinK 
overtime  restrictions  indefinitely  fi^r  all  people 
workinK  on  modernizing  air  navigation  systems 
and  equipment. 


It's  not  surprising  that  a  major  share  of  the 
money  to  be  spent  on  airways  modernization 
will  go  to  our  IndiistryfELDrTnptNK'a.  Jan.  17, 
p  8). 


Ti.  ifet  an  idea  of  how  our  national  airspace  will 
t.e  o'.', trolled,  As.-ociate  Editors  Kinn  and  I.eary 
•  }.•■■  ‘d  the  .-Virways  .Modernization  Hoard.  CA.X, 
.•\;r  1  r. ill-port  A-'.sociation  and  the  Defense  Depart- 
iro-nt.  follnwed  up  with  calls  on  some  of  AMB’s  con- 
'r;o  tors.  Their  story  on  what's  being  done  to 
straighten  'iit  riur  growing  alr-tra*flc  ’oatrol  prob- 
iPHis  !>egina  on  p  17 


M  \UKK1S  IN  UAll.KOADINd.  A  big  switch  is  on 
in  railroailing.  .'^ome  f  l.oOu.UOO  worth  of  electronic 
instnimentaliun  and  control  equipment  was  re¬ 
cently  installed  in  three  midwest  railroad  yards. 
ToUii  cost  of  these  three  yards  was  140. 000.000. 


Midwestern  Kditor  Harris  visited  the  rail¬ 
road  yards  at  KIkhurt,  Indiana;  (  icero  and 
South  rhicago,  Illinois  to  find  out  how  three 
dilTerent  railr«>ads  approached  the  problem  of 
automatically  controlling  freight-car  move- 
menu. 


Analog  computers,  railar,  vhf  radio,  closed  cir¬ 
cuit  iv,  talk-back  intercoms  and  other  equipment 
combine  to  save  switchmens’  time  and  company 
money  in  a  constant  battle  by  the  railroads  against 
rising  operation  and  maintenance  costa.  See  p  19. 


Coming  In  our  May  23  lasuo  .  .  . 
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ComiNS  In  Our  May  23  laaue 


•  Oil  I^u(;ifins:.  Thi'  study  of  the  flow  of  waters  and 
brines  in  petroleum  reservoirs  ^els  an  important 
assist  from  the  Bureau  of  Mines  >?amma-ray  de 
tector.  The  instrument,  described  by  K.  K.  Arm- 
stronjf,  is  completely  self-contained  within  a  one- 
inch  diameter  steel  pipe,  and  it  operates  up  to 
2r)b  hours  at  depths  ft  5,000  feet  .'iiid  at  hydro¬ 
static  pressures  of  2,000  psig. 

Kiwentially  a  transistorized  probe,  the  de¬ 
tector  uses  (leiger-MuIler  tubes,  detects  and 
measures  Knnima  radiation  from  radioactive 
tracers  in  oil  wells.  Instrument  Is  stable  be¬ 
tween  70  and  130  F. 

•  Alarm  System.  Two  neon  oscillators,  alternately 
keyed  at  2  cps  in  a  guted  amplifier,  provide  a 
locally-Kenerated  warble  alarm  in  Conelrad  or 
carrier-otT  warninK  system.  .Modulation  of  the 
monitored  signal,  according  to  Ronald  L.  Ives,  is 
audible  only  in  case  of  alert  nr  prolonged  carrier 
interruption.  The  system  is  controlled  by  avc 
voltage  of  1.5  volts  or  more  from  any  receiver. 
Power  to  external  circuits  may  be  removed  auto¬ 
matically  on  avc  failure. 

•  .\irbome  Tv.  An  airborne  tv  .system  whose 
camera  is  .simply  carried  by  a  military  helicopter 
is  dc.-icribed  by  NMsson  Sher  of  I’hilco.  The  com¬ 
posite  video  .signal  from  the  airiiorne  image- 
orthicon  camera  chain  i.s  transmitted  to  ground 
or  .surface  iiistallation.s  by  .30 watt  f-m  transmitter 
operating  in  T.SO  to  'JOO-mc  band.  System  is  valid 
within  .50-mi!c  line-of-sighl  range.  Besides  obvious 
military  value,  .systf-m  .-iipplies  pir  kup  for  coni 
incf'  ial  network  te!ecast.s. 

•  Bejond  Sound  Barrier.  Proiderr  s  involving  drag 
v  r-us  ;dr  speed  while  <  ros.aing  tlie  sound  barrier 
can  now  i»e  solved  v  uh  photocleet  1  ic  function  gen- 
er.itor..  I'scd  with  analog  compiriers,  the  function 
gener.ator  can  simulate  problems  containing  a 
variable  which  is  an  arbitrary  function  of  another 
variable. 

RoIhtI  Malay  of  f'omaii -Astronautics  points 
out  Ih.Tl  the  phoioelei  t ric  fun<  tion  generators 
pro\  ide  smooth  rejirodiiction  of  mniplex  curve 
slopes  up  to  ltd  deiriees,  with  slopes  greater 
than  flO  degrees  simulating  switching  with 
backlash.  Bistort  ion  generated  by  nonlinear¬ 
ity  of  ert  sweep  and  ' pot -to  phototube  distance 
is  ctirrected  <tn  in  aluminum  loft  layout.  .And 
fre<juenr>  response  is  flat  to  .300  cps. 

•  .Speech  Control.  T.'  o  n  iniatur-'  •  h  etron  tubes 
.and  four  crystal  liiodes  provide  a  itomato-  amiili- 
tude  l•(Jntro!  for  .spec'  r,  fre  piencies  to  in<  rease  the 
imounl  of  iiiielligt  lice  transmiped  over  radio 
under  adver--e  .  onditioo  I,\  le  K  P.attershv  of  the 
.Signal  Coip"  Knginei  riiig  I.abs  at  f  t.  .Monmouth 
ex])l.iifis  that  be  uses  a  ditTerer.tiating  lu'twork 
which  changes  the  en  ‘rgy  cli.^trihution  of  speech, 
input  .amplitude  vari:»tiona  of  up  to  .3.")  db  over  a 
range  from  .'Od  to  .3.ddi)  cps  are  reduced  t()  only 
about  1  db  at  output  v/ith  relatively  little  distor¬ 
tion. 
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. . .  must  be  accurate  . . .  must  be  reliable 

These  Qualities  are  the  Standard  for 
Engineering  and  Production  at  Daystrom 
Instrument. 

Our  engineers  and  production  specialists  working  together  as  a  hard-hitting 
team  have  established  an  outstanding  performance  record  in  the  manufacture 
of  Radar  Antenna  Pedestals  and  related  intelligence  equipment.  We  have  the 
necessary  machine  tools  and  other  facilities  to  get  the  job  done  on  a  prototype 
or  volume  production  basis. 

We  can  meet  your  immediate  requirements  or  help  you  plan  for  your  long- 
range  needs.  ^ 

Contact  us  now  for  complete  information  about 
our  qualifications  in  the  Radar  Intelligence  field. 
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§OMBINIMO  SEPARATE  SMIPMSHTS 

OF  ELECTRONIC  COMPONENTS 
BRINGS  GREAT  BULK-RATE  SAVINGS 

TO  RADIO  CORPORATION  OF  AMERICA! 
THAT^S  THRIFTY  TWA  AIR  FREtOHT 

ASSEMBLY  SERVICE  I 


SHIP  TWA  AIR  FREIGHT ! 


SH/P  YOUR  AIR  FREIGHT  ON  TWA  JETSTREAM 
AND  SUPER  CONSTELLATION  FLIGHTS...  FOR  FAST, 
ON-SCHEDULE  DELIVERY  THROUGHOUT  THE  U.S.  AND  OVERSEAS 

^^{!0  YOUR  NEAREST  TWA  OFFICE  TODAY...  OR  WRITE  TO; 

TWA  AIR  FREIGHT,  360  Madison  Avenue.  New  Yorh  i7,  N.  Y. 
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Ait  Fright  and  -in  the  united  states  -  Ait^ptass 
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DIRECT  RECORDING 
DIRECT  READOUT 


25  Traces 
on 

7'inch  Record 


P/R 

MODEL  616  OSCILLOGRAPH 


'  ACCURATE  •  TIME  SAVING  •  VERSATILE 

Twenty-five  channels  of  direct  recording  are  offered  by  this  versatile  Midwestern  D/R 
616  Oscillograph.  Photographic  rc*cords  of  the  galvanometer  traces  appear  rapidly  on  the 
seven-inch  paper  which  requires  no  chemical  development. 

Advanced  design  of  the  D/R  616  permits  the  record  to  be  ejected  continuously  for 
immediate  handling,  or  for  visual  inspection  plus  automatic  roll-up  and  storage  of  the  record 
at  the  discretion  of  the  operator. 

Standard  Midwestern  Galvanometers  are  used.  |  , 


If  you  havt  a  problem  involving  data  recording  under  normal  or  extreme 
conditions  —  one  of  the  many,  specialized  models  of  Midwestern 
Instruments’  oscillographs  will  be  your  solution  —  Coll,  wire  or  write . . . 


MIDWESTERN 


r  • 


INSTRUMENTS 


41  SI  AND  SHERIDA 


n/tu 


ISA,  OKIAHOMA 


DON’T  MISS  YOUR  CHANCE 

TO  GET  A  LOW  COST  IJCENSE  UNDER  A  RASIC-FEATURE 

"SLEEPER”  PATENT 

IN  THE 

REMOTE  CONTROL  AND  COMPUTER  FIELDS 


Despite  its  early  liliiij;  date  [1915],  our  patent  involves  ana  I  ofi-to-di  filial  rimivrters  (eleetro- 
niechaiiieai  ainl  optical  ty[>es);  pulse  fienerators  (see  remarks  on  "el<K'ks*’,  helou);  “memory"  ilerirt^ 
for  storing  data  in  binary -digit  form;  chtTk-lmek  means  for  elieeking  tlie  a<'enraey  of  <lata  transmission; 
diflital-to-analo^  conivrters  and  nnnsnal  hydraulie  systems  for  driving  higli-torqne  shafts  to  |M>^itions 
accurately  determined  in  accordance  with  stores!  binary -nnmher-type  «lala;  raleulatinfi  means  (analog 
form);  and  many  other  features.  We  do  not  claim  priority  in  all  of  these  categories,  hut  we  do  ho|M! 
that  we  have  made  still  useful  contributions  to  the  art  in  some  of  them.  For  instance  .  .  . 


"CLOCKS”  and  clock  pulses,  in  the  electronic  computer  art,  seem  to  1m*  taken  as  much  for  granted  as 
an  a.c.  power  supply — yet  our  patent  covers  certain  uses  of  pulses  in  determining  the  digil  places  and  diffits  in 
binary-type  code  numlnjrs.  Fart  of  this  feature  of  our  patent  is  illustrated  by  the  following  example: 


Pulses  <  coming 
from  generator 


*PULSE  GENERATOR  ^ 
("CLOCK") 


SECOND 

STATION" 

(CODER) 


I  Digit-defining  pulses 
Binary  number  • 

being  transmitted —«■  I  .1  I  0  I  0  0  0  I  0  I 


Digit-ploce-defining  pulses 


Tlie  dia(;ram  indicatre  )inw  our  Patent  Claim  14  Rielnw)  ini^lit  read  on  at  Irasl  f>nr  form  of  "Miifl  rr|'i»ter'‘ 


Claim  14,  liern  paraplirased,  deals  witli  tlie  basic  idea  of 
using  binary  code  numbers  to  transmit  information  from  one 
"station”  to  another  in  the  following  way: 

A  generator  (at  left  in  diagram]  sends  a  sequence  of 
pulses  to  a  "first  station”  (at  right)  via  a  direct  path,  and  also 
via  another  path  passing  through  a  "second  station”.  An 
information-carrying  code  numlier  can  be  introduced  at  the 
second  station  by  selectively  deleting  pulses  there  to  form  a 
coder!  sequence  (shown  traveling  along  upper  path).  At  the 


"first  station”,  this  information  can  lie  receiver!  by  "reading” 
the  cf>de  number  the  iinrni!r*r!  pulses  rer-eivin!  over  the 
direct  (lower)  path  lieing  u-er!  to  rlefine  the  rligit  places  in  the 
numlier,  and  the  corresponding  pulses  and  "absences”  in  the 
codfsl  sequence  receiver!  river  the  other  (iqqter)  path  lieing 
user!  to  r!efine  the  digits  at  the  respective  digit  places.  Thus,  a 
"1”  is  read  each  time  a  rligit  pulse  (above)  arrives  with  a 
rligit-place  pulse  (lielow),  anri  a  ”0”  is  read  each  time  no  rligit 
pulse  arrives  with  a  rligit-place  pulse. 


Our  development  work  was  done  under  a  Signal  (Ittrps 
contract,  and  the  United  States  of  .America  has  a  royalty- 
free  license  utider  our  patent.  However,  we  retain  all  com- 
m«*rcial  rights  in  the  development. 

During  the  many  years  that  the  patent  application 
was  in  the  Fatent  Office,  the  FAaminers  cited  7.'i  references 
against  it.  This  eviilence  of  thoroughness  in  searching 
leads  us  to  believe  that  the  29  claims  thev  allowed  are 
quite  sound.  Nevertheless,  in  an  effort  to  reduce  the 
chance  of  lengthy  bargaining  and  costly  legal  contro¬ 
versies  with  respect  to  technical  fioints,  we  are  trying  the 
sales  experiment  of  offering  non-exclusive  licenses  at  the 
following  low  rates:  M  of  1%  royally  tin  gross  receipts 
(non-government)  from  selling,  leasing,  and/or  servicing 


complete  mechanisms  or  systems  that  employ  inventions 
cttvered  by  our  patent  claims,  with  a  SIJHHl  per  year 
minimum  that  wtnild  insure  future  uvailahilitv  of  the  low 
rate  whether  you  are  currently  using  our  inventitm  or  mtt. 

I'his  offer  expires  ( )ctober  I.  |9.>R. 

rite  to  IIS  for  details.  We  shall  1m*  glad  to  siipplv  a 
cop)  of  our  U.  S.  Fatent  No.  2,72f,IR.l  and  a  s«*t  of 
""index”  notes  that  relate  the  claims  to  |M*rlinent  juir- 
tions  of  the  s|M*cifications  and  figures. 
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INCOKPOK  ATKI) 

222  MAIN  .ST’KKKT 
WE.ST  f)K\N(;K.  NK\4  JERSEY 


6 


CIRCLE  4  READERS  SERVICE  CARD 


May  16,  J  958  —  ELECTRONICS  business  edition 


FINANCIAL  ROUNDUP 


First  Quarter  Earnings 

Earnings  are  substantial  but  be¬ 
low  last  year's  record  high.  Effect  of 
increased  defense  orders  not  yet 
shown  in  profits 

nt'RiNc.  the  first  quarter  of  lOsS  the  overwhelming 
majority  of  electronics  firms  earned  substantial  profits 
but,  in  most  instances,  not  as  much  as  the  record 
earnings  of  first  quarter  1957. 

lucluded  among  electronics  firms  are  manufac¬ 
turers  of  electronic  equipment  and  components  and 
suppliers  of  basic  materials  and  parts  to  the  elec¬ 
tronics  industrs’.  .Mso,  large  diversified  firms  having 
substantial  interests  in  the  clectroi'ics  industrs- 
through  suhsidiarv  corporations. 

Coimnents  bv  company  presidents  and  other  high 
corj)orate  officials  on  first-cjuartcr  returns  indicate 
that  no  sharp  pickup  is  anticipated  for  the  second 
quarter  of  1958.  However,  these  officials  expect 
generally  that  second  quarter  earnings  will  exceed 
first  quarter  1958  earnings,  although  thcT  will  trail 
second-quarter  earnings  of  1957. 

rhe  increasing  rate  at  which  defense  contracts  arc 
Ireiiig  awarded  should  help  to  produce  strong  third 
and  fourth  quarters  this  year.  Other  factors  that 
mav  contribute  to  a  year  end  upturn  are  intensive 
selling  efforts  in  both  the  industrial  electronics  and 
consumer  durables  sectors  of  the  economy  bv  some 
of  the  larger  manufacturers  of  electronic  equipment. 

First  Quarter  Earnings 


1958  1957 

Percent 

(SOOO) 

Change 

American  Bosch  Armo 

887 

1,342 

-  33  1 

Burroughs . 

1,100 

3,223 

-  66  1 

1958 

1957 

%  Chonge 

Cons.  Electrodynomics - 

d-56 

324 

-117  2 

Amer.  Mach.  &  Foundry .  . 

2,680- 

3,474 

-  22  8 

Electronic  Associates  .  .  .  . 

84 

201 

-  58  1 

Foote  Mineral  . .  .  . 

497 

622 

-  21  1 

General  Bronze  . 

193 

192 

-  0  5 

General  Cable . 

1,636 

3,013 

-  45  7 

General  Dynamics  . 

8,974- 

8,974 

no  change 

General  Electric  . 

.  49,184 

64,006 

-  23  2 

General  Precision  . 

424- 

1H08 

-  61  7 

General  Transistor . 

121' 

50 

^142  0 

IBM  _ 

.  23.396 

18,746 

T  24  8 

Mallory  (P.R.)  .  ... 

435 

1,019 

-  57  3 

Minneapolis-Honey  well 

4,278 

5,255 

-  18  6 

Philco  . 

d-1.027 

905 

-213  5 

Roytheon  . 

1,734 

1,143 

-  52  4 

Rheem  Mfg  . 

d-170 

611 

-127  8 

Rockwell  Mfg  .  .... 

692 

2,057 

-  66  4 

Songamo  .... 

193 

952 

-  80  3 

Sonotone  . 

217 

160 

-  35  6 

Square  D  . 

1.436 

2,523 

-  43  1 

Stewart- Warner 

1,174 

1,861 

-  36  2 

Sylvania  . 

1,168 

3,070 

-  62  0 

Temco  Aircraft  .... 

597 

295 

^102  0 

Texas  Instruments 

1,109 

790 

-h  40  3 

Thompson  Products 

1 ,927 

4,051 

-  52  4 

Van  Norman  Industries  . 

d-130 

265 

-149  1 

Webcor 

146 

355 

-  55  8 

Westinghouse  Air  Brake 

2,302 

3,170 

-  37  7 

Zenith  .... 

2,036 

1,651 

r  23  3 

•  estimate 

d-defleit 

SHARES  and  PRICES 


CKNKR  sr  -iMiRPosK.  aualog  computer 
mainifacturcrs  look  forward  to  sub¬ 
stantial  sales  over  the  next  five 
years. 


Typical 

Ganofol-Purposa  Analog  Racont 

Computor  Manufacturort  Prica 

Beckman .  20% 

Daystrom .  31% 

Dynamics  Corp.  of  America.  ...  3% 

Electronic  Associates .  37' 

Goodyear .  73% 

'  bid  *  stock  dividend  '  plus  stock 
’  ending  March  31,  1956 


Hist  year  general-purpo-.e  aualog 
computer  sales  totaled  abrnit  SI  2 
million  to  Sis  million.  Manufac¬ 
turers  believe  sales  will  increase 


moderateh  this  year.  Over  the  next 
fi\c  sears,  thev  expect,  annual  sales 
.should  axerage  at  least  SI  5  million 
jx-r  year. 


Indicated  Earned  Per  Common  Share  1958 

Dividend  Percent  Price 


Rote 

Yield 

1958 

Period 

1957 

Traded 

Range 

....  * 

d-0  06* 

(6  mos) 

0  55* 

NYSE 

20'/4-25y4 

1  20 

3  8 

1  94 » 

(9  mos) 

2  07* 

NYSE 

30  -35 

0  63* 

(3  mos) 

0  77» 

ASE 

2%-  4'/. 

0  14 

(3  mos) 

0  70 

OTC 

2.40 

3  3 

6  17* 

(year) 

6  02* 

NYSE 

69  -84 '/4 

♦  ending  Dec  31,  1957  *  ending  Dec  31,  1956  *  ending  March  31,  1957 
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MERGERS,  ACQUISITIONS  and  FINANCE 


•  Capital  goods  producers  c(H)p- 
crating  in  the  quarterlv  McC^raw- 
Mill  Machinerv  New  Orders  I'ore- 
cast  are  a  little  less  optiinistie  about 
prospects  for  new  orders  than  the\ 
were  three  months  ago.  But.  they 
expect  new  orders  to  pick  up  in 
the  current  quarter  and  continue 
to  go  up  throughout  19sS.  Hiey 
exjxct  a  gain  of  1  s  jxrcent  in  new 
order  dollar  volume  Ixtween  first 
quarters  of  19sS  and  1959.  C'.ains 
forecast  for  various  machinery 
groups  o\er  next  four  quarters 
range  from  5  to  52  percent.  Biggest 
increase,  52  percent,  is  exjx'cted  by 
metalworking  machinerv  builders, 
riiev  are  an  important  market  for 
electronic  gages  and  controls. 

•  Stathani  Instruments.  I. os  .\n- 
geles.  Calif.,  lists  common  st(xk 
on  the  .\merican  Stock  Exchange. 
St(xk  was  previouslv  traded  over- 
the-counter.  l  inn  is  primarilv  en¬ 
gaged  in  design  and  manufacture 
of  transducers. 


•  Cohn  Klectrouics,  of  I, os  .\n- 
geles.  and  Massa  l,abs.  of  Boston, 
announce  agreement  on  merger 
terms.  T  he  Boston  firm  sv  ill  be  op¬ 
erated  as  the  Massa  nisision  of 
Cohn.  .Acquisition  will  gi\e  the 
diversified  I..\  firm  a  place  in  pro¬ 
duction  of  underwater  sound  eejuip- 
ment.  sonar  desiexs.  ultrasonic 
products  and  transducers,  spokes¬ 
men  sav.  Massa  is  the  third  eom- 
pain  acquired  bv  Cohu  in  recent 
months,  laist  necemlxr  it  merged 
with  Millivac  Instrument  and  \'olk- 
ers  &'  Schaffers,  both  of  Schenec¬ 
tady.  N.  Y. 

•  Seebnrg  Corp.,  Chicago.  111., 
producer  of  juke  boxes,  missile 
eouqiouents  and  facsimile  equip¬ 
ment.  purchases  the  electric  cig¬ 
arette  vending  machine  bi\>iness 
of  Kastern  F.lectric  Co.  Purchase 
is  of  particular  interest  to  this  in- 
dustrv  as  vending  business  is  ex- 
)xcted  to  make  increasing  use  of 
electronic  equipment  in  future 


vears.  Seeburg.  was  formerlv  known 
as  I'ort  Pitt  Industries.  Strxkhold- 
ers  approvcxl  the  name-change  last 
month  after  I’ort  Pitt  decided  to 
dispose  of  its  former  brewing  inter¬ 
ests  and  concentrate  on  electronics. 

•  Narda  Microwave,  Mineola. 
\.  V..  acquires  .\lcar  liistrmueuts, 
I.ittle  l  erry.  N.  )..  maker  of  ultra¬ 
sonic  ecjuipment.  Narda  makes 
microwave  instruments,  eomjro 
nents.  and  ultrasonic  gear  through 
its  subsidiary,  Narda  intrasouies. 

•  Siegler  Oirp.,  .\naheim,  Cahf.. 
declares  regular  quarterlv  dividend 
on  common  stock,  nividemi  is  p.iv 
.ible  June  2  to  shareholders  of 
record  May  15. 

•  New  A’ork  Seeuritv  .Analysts 
form  s|xcial  cTectric'al  .ind  electron 
ICS  group  which  will  lx‘  coiiqxised 
of  25  to  50  W  all  Street  seeuritv 
analvsts  who  sixciali/e  in  electrical 
and  electronics  securities. 


FIGURES  OF  THE 

WEEK 

LATEST  MONTHLY 

FIGURES 

RECEIVER  PRODUCTION 

EMPLOYMENT  AND 

EARNINGS 

(Source:  ElA) 

Apr.  25,  '58 

Apr.  18,  'SB 

Apr  26,  '57 

(Source:  Bur.  Labor  Statistics) 

Feb  '58 

Jan. '58 

Feb.  '57 

Television  sets,  total  . . 

84,999 

76,118 

81,408 

Prod  workers,  comm,  equip 

349,800 

362,000 

394,600 

Radio  sets,  total  . . 

162,421 

158,588 

275,067 

A«  wkly.  earnings,  comm 

J79.75 

$79.15 

$80.18 

Auto  sets  . 

. .  48,574 

42,605 

96,517 

Av.  wfcly.  earninos,  radio 

$78  98 

$77.40 

$76  80 

Av.  wkly.  hours,  comm. 

38.9 

38  8 

40.7 

STOCK  PRICE  AVERAGES 

Av.  wlcly.  hours,  radio  .... 

39.1 

38.7 

40.0 

(Source:  Standard  &  Poor's) 

Apr.  30,  '58 

Apr.  23,  '58 

May  1,  '57 

TRANSISTOR  SALES 

Radio-tv  &  electronics . 

Radio  broadcasters  . 

45.57 

..  59  16 

45.49 

58.73 

50.30 

67.62 

(Source:  ElA) 

Feb.  '58 

Jan. ‘58 

Feb, '57 

Unit  sales  . 

3,106,708 

$6,806,562 

2.955,247 

$6,704,383 

1,785,000 

15,172,000 

FIGURES  OF  THE 

YEAR 

1958 

Totals  for  6rst  two  months 

1957  Percent  Change 

TUBE  SALES 

Receiving  tube  sales  . 

56,466,000 

82,031,000 

-31.2 

(Source:  EIA) 

Feb.  '58 

Jan. '58 

Feb.  '57 

Transistor  production  . 

6,061,955 

3,221,000 

-f  88.2 

Receiving  tubes,  units . 

29,661,000 

26,805,000 

44.460,000 

Cathode-ray  tube  sates  . 

1,178,046 

1,489,223 

-  2.1 

Receiving  tubes,  value . 

$25,650,000 

$23,264,000 

$36,631,000 

Television  set  production  .... 

804,396 

914,887 

-12.1 

Picture  tubes,  units  . 

556,136 

621,910 

728,363 

Radio  set  production  . 

1,903,418 

2,350,294 

-19.0 

Picture  tubes,  valde  . 

$11,210,527 

$12,341,927 

$13,134,778 
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300  Volti 


.. 


(oguu 


Now  o  standard  in  the  indastry 


...  the^ACE-SAVING  663UW 

:  SUB-MINIATURE  IN  SIZE  YET 


In  Cinjd..  700  Weston  Road.  Toronto  9,  Ontario 


New  —  Convenient  laboratory  663  UW  capacitor  kit 

now  available  at  industrial  distributors.  U  'T  rj^ 


GOOD-AI  ■  ^LECTPfC 

OGALLALA.  NEBRASKA 


ELECTRICALLY  RUGGED 


Inivlation  Reantance:  Sm  curve  repro* 
duced  below  for  typical  performance. 

L.ad  Ryll  Tcit:  Steady  force  of  10  lbs. 
applied  axially  for  60  seconds. 

Lit.  TMt:  250  hours  at  85'  C  and  125% 
of  rated  voltage. 

T  Y  P  I  C 


Capacity  Tolerances  to  ±  1%. 

Humidity  Resistance:  Far  exceeds  require¬ 
ments  of  RETMA  Apec.  REC — 118 — A. 

Temperature  Rang.:  Operation  at  rated 
voltage  from  — 60*  C  to  +85*  C;  arsd  to 
+  I25‘C  with  50%  derating. 

L  SIZES 


Send  for  4  page  brochure  with  detailed  specifications  and  complete  sizes. 


The  663UW  has  framed  wide  acceptance  amonfz  desifrn  enirineers  because 
it  SAVES  V'ALUARLE  SPACE.  It  can  do  the  same  for  you!  (See  size 
table  below.)  This  entire  line  is  desifrned  for  reliable  performance  and 
it’s  ratinfrs  are  conservative.  The  use  of  MYLAR*  dielectric  provides 
excellent  stability  with  life  and  hich  I.R.  p„„i  UNi,m.rx  for  w.iyr.t»r  turn. 


CapKity 

.Ml  . . . . 

.••47„  _ _ 

.M7  _ _ _ _ _ 


400  Volts 
.I56x»4i 

.186  X  H 
.350  X  % 
.343  X  V» 

.431  X  I 
671  X  IH 


This  thin,  tough.  Mylar  case  pro¬ 
vides  excellent  moisture  and 
abrasion  resistance. 


Thermo-setting  epoxy 
seals  the  ends  and  anchors 
the  leads  securely. 


Space  saving  Mylar  dielectric 
^  gives  a  rugged,  yet  minia¬ 
ture,  capacitor  element. 


APPLICATIONS:  Intfru- 
monfotion.  Filf.r  notwerks. 
Trontisfor  circuifrY.  Amplifi.ri.  Tost 
aqinpm.nt.  Cemputort. 


100  Volts 


.156  X  V, 
.156  X  t,^ 
.171  X  H 
.396  X  >4 
.375  X  % 
.546  X  I  Vi 
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NEW  BULK 
PACKING  FOR 
SOUTHERN  SCREWS 


DESIGNED  FOR  MODERN  MATERIALS 
MOVEMENT,  FITS  ALL  PRODUCTION 
LINES,  WHETHER  LARGE  OR  SMALL 

Southern  Screw's  new  bulk  pocking  answers 
your  long-time  need  for  a  conveniently  sized 
industrial  package  that  con  be  handled 
easily  by  one  man  without  the  use  of  power 
equipment,  yet  is  ideal  for  mechanized  mass 
handling  with  or  without  palletizing. 

Here's  how  Southern's  NEW  BULK  PACK¬ 
AGE  can  save  you  handling  time,  production 
time,  storage  spoce  and  paperwork. 

EASIER  TO  STORE  •  EASIER  TO  OPEN 
and  CLOSE  •  EASIER  TO  USE  •  EASIER 
TO  IDENTIFY  •  HEAVY  DUTY  COR¬ 
RUGATED  CARTONS  •  DISPOSABLE 
PALLETS  AT  NO  EXTRA  COST! 

Based  on  the  new  pallet  and  carton  system, 
stondard  pocking  quantities  for  each  item 
have  been  established.  For  complete  infor¬ 
mation,  write  for  chart  BP-1,  to  Southern 
Screw  Company,  Box  1360,  Statesville,  N.  C. 
Wood  Screws  •  Stove  Bolts  •  Mochine 
Screws  &  Nuts  •  A,  B,  C  4  F  Tapping 
Screws  •  Wood  Drive  Screws  • 


WarthmsM:  Nsw  Ytrfc-  Chl«M*‘  Dsllas-  Let  Amslss 
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WASHINGTON  OUTLOOK 

Electronics  producers  racked  up  rales  of  S7.7  billion  in  1957— roughly  nine 
percent  ever  the  industry’s  1956  volume. 

I  bis  is  the  finding  of  the  Office  of  Naval  Material’s  sixth  annual  survey 
of  the  eleetronics  industry’s  production  capabilities.  'I  he  survey  covered 
561  companies  and  was  restricted  to  electronic  end  products,  systems,  equip¬ 
ments,  major  assemblies  or  subassemblies  and  parts  produced  for  direct 
assembly  bv  the  fabricator.  I  he  Navy  tried  to  omit  figures  on  research  and 
dcselopment.  parts  produced  and  sold  as  such  and  the  industry’s  nouelec- 
tronie  ])roducts. 

l'’or  195H,  the  foreeast  is  for  priKluction  amounting  to  SH.'?  billion. 

The  final  1957  sales  figure  of  S7.7  billion  fell  about  SSOO  million  under  the 
estimates  rcjxirted  to  the  Navy  last  sear.  Caunpanies  repirted  that  the  oser 
estimate  resulted  from  cutbacks  and  stretchouts  in  military  orders  and  from 
unanticipated  reductions  in  sales  of  consumer  products. 

•  I'he  S7.7-biIlion  sales  figure  for  1957  is  pretty  much  m  line  with  the 
S7.64iilhon  estimate  reported  In  the  l-lectronic  Industries  .\ssn. 
eovering  consumer  products,  tubes,  semiconductors,  com|xiucnts, 
military  and  industrial  equipment. 

EI.\  rejMirts  electronies  industrs  sales  of  oser  SI 5  billion  vsheii 
distribution  and  maintenance  costs  and  broadcasting  resennes  are 
included. 

'I'otal  eniploynient  in  the  electronics  industry  dropjxd  from  -194,805 
in  1956  to  492,591  in  1957. 

Despite  a  reduction  in  svork  forte,  average  sales  or  billings  per 
eniplovec  rose  from  S14,5”6  in  1956  to  SI  5,654  in  1957. 

Sesentecn  companies  svith  oser  5.001  eni|)losees  accounted  for 
more  than  half  the  industry’s  sales. 

'I'he  ekxtronics  industrs 's  maximum  eapabilits  on  one  shift  increased 
slightly  from  SI  1.5  billion  in  1956  to  SI  1.5  billion  in  195~. 

In  1957,  W  companies  re|X)rted  a  total  backlog  of  military  business, 
and  95  reported  100  |Krcent  planned  civilian  puKluction. 

In  1956.  92  companies  ssere  cxclusivelv  in  niihtars  production  and 
87  svholly  in  civilian  niamifactiire. 

•  Sperrs  (iyrosco|K',  sshich  has  .i  production  contract  for  the  .Xrniv’s 
ness  Sergeant  tactical  surface-to-surface  missile,  is  making  the  airframe 
as  ssell  as  the  electronic  guidance  and  controls.  This  is  a  big  step 
in  the  trend  for  electronics  and  proimlsion  producers  to  take  oser  the 
prime  contracts  on  future  missile  and  space  projects. 

Ihe  .\rinv  savs,  however,  that  initial  assard  of  Sergeant’s  airframe 
to  SpcTrv  d(K‘sn’t  prechide  the  seleetion  of  another  eoinpanv  to  take 
on  niannfacture  later  on  of  large  quantities  of  the  Sergeant  airframe. 

Still,  S|K'rry  may  stick  svith  the  airframe  phase  of  the  project  to 
the  end.  The  missile  is  posvered  by  a  solid  projKllant  rocket  sshich 
contains  none  of  the  elaborate  plumbing  that  goes  svith  liquid-fuel 
rocket  engines,  thus  needs  a  simpler  and  cheajK'r  airframe. 
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NOW: 


a  SUPER-THIN  Audiotape 


that's  SUPER-STRONG 


SfU  IIM  audiotaptf 


NEW  Super-Thin  Audiotape  on  TEMPERED  MYLAR* 
gives  you  DOUBLE  THE  RECORDING  TIME 
yet  won’t  stretch  or  break  on  any  machine! 

^KOM  the  laboratories  of  DuPont  has  come  a  great  boon  to 
serious  tape  recordists  —  Tempered  “Mylar”!  This  improved 
base  material  is  actually  luice  as  strong  as  ordinary  V2-mil 
Mylar,”  giving  you  a  double-length  tape  that  can  be  used  on 
any  machine  without  danger  of  stretching  or  breaking  under 
starting,  stopping  or  rewind  stresses.  “Tempering”  does  away 
with  the  extra-careful  handling  required  by  ordinary  double¬ 
length  tapes. 

With  Super-Thin  Audiotape  on  Tempered  “Mylar,”  you  get 
2400  feet  on  a  7-inch  reel  — a  full  hour  of  uninterrupted  record¬ 
ing  time  on  each  track,  at  TVa"  per  second,  or  two  hours  per 
track  at  S*/*"  per  second.  In  effect,  it  gives  professional  lO'/s" 
reel  capacity  to  any  portable  or  home-type  recorder  that  will 
take  a  7"  reel! 

The  doubled  length  and  strength  are  achieved  with  no  sacrifice 
in  magnetic  characteristics.  This  tape  has  the  same  superior  per¬ 
formance  and  consistent  uniform  quality  that  have  made  Audio- 
tape  the  first  choice  of  professional  recordists  the  world  over.  It 
is  available  /low— in  the  following  reel  sizes:  5"  (1200  ft.),  7" 
(2400  ft.)  and  lO'/s"  (4800  ft.).  Stock  up  on  this,  or  any  of  the 
other  seven  types  of  Audiotape,  on  the  next  trip  to  your  Audio- 
tape  dealer. 

•"Mylar"  is  a  Dumont  Trade  Mark 


AUDIO  DEVICES,  INC.,  444  Madison  Avo.,  N.  V.  22.  N.  Y. 
la  Hoihrwoad:  840  N.  Fairfai  Avt.  •  In  CliicafO:  8428  Milwauktt  Ava. 
Eiport  Otpt :  13  East  40th  St..  N.  V..  16  •  Cables  "ARIAS" 
RectHier  Division;  620  E.  Oyer  Rd.,  Santa  Ana.  CaHt. 
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new  and  unique 


iPPnsimuiaiM 

>«  CI«CU«T  DISIONI 

ODfl  I 


^  Bliminate 

\i  \  \============'^^  Breadboard  Layout! 

SPEED  DESIGN  OF  TRANSISTOR  CIRCUITS 

With  the  SPRAGUE  TRANSIMULATOR 


Bring  transistor  circuits  to  life  in  a  matter  of  minutes 
with  the  Sprague  LF-1  Transimulator.  This  new 
instrument  lets  you  simulate  any  amplifier  stage,  a-c  or 
direct-coupled,  short  of  high  power  audio  output;  also 
multivibrator,  switching,  phasing,  push-pull.  Class  A 
and  B,  and  many  others  using  cross-coupled  Transimu- 
lators  . . .  whether  the  circuit  is  common  or  grounded 
emitter,  base,  or  collector  .  . .  whether  the  transistors 
are  PNP,  NPN,  or  Surface  Barrier.  You  can  simulate 
circuits  stage-by-stage  for  cascade  operation  ...  or  use 
a  separate  Transimulator  for  each  stage  to  get  simul¬ 
taneous  multi-stage  operation. 

Bring  Circuit  Diagrams  To  Life  In  Minutes 

Everything  you  need  for  RC  amplifier  circuits  is  built 
right  into  the  LF-1,  including  coupling  capacitors  . . . 
bias  and  load  resistors  . . .  battery  voltage  supplies  . . . 
Base  Collector— Voltage  Divider  stabilization  circuits 
. . .  5-way  binding  posts  for  transformer  coupling  and 
metering. 

Whether  you’re  designing  audio  circuits  or  switching 
circuits,  you’ll  get  a  true  picture  of  operating  parameters 
minutes  after  you’ve  drawn  the  circuit  diagram  . . . 
without  wasting  valuable  time  with  breadboard  and 
soldering  gun. 

Pays  For  Itself  In  A  Matter  Of  Weeks 

An  ideal  laboratory  instrument,  Transimulators  are 
inexpensive  enough  to  justify  several  on  every  bench. 
You  can  even  use  the  LF-1  to  test  transistors  /«  /Ae 
circuit . . .  the  only  real  proof  of  design  parameters. 
And  a  complete  step-by-step  instruction  manual  makes 
operation  fast,  simple,  and  easy. 
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FEATURES  OF  THE  IF-I  TRANSI/AULATOR 

•  TRANSISTORS  —  RNP  and  NPN  Junclion,  and  Surfac*  Barriar. 

•  CIRCUITS  —  Cammon  or  Groundad  Emillar,  Bait,  ColUclor. 

•  RANGE  —  Audio,  up  lo  100  kc. 

•  TRANSISTOR  POWER — Through  madium  po  war  audio  output. 

a  BATTERY  SUPPLY  — Saporota  bio*  and  load.  I.S,  3,  4.S. 

6  volt*  d-c.  Polarity  Ravarting  Switch. 

a  COUPLING  —  2  pf  and  20  pf  Oiract,  and  Eat.  C.  potit, 
on  both  Input  and  Output. 

a  BIAS  RESISTANCE  — Up  to  SSS.OOO  ohms  continuously 
voriobla. 

a  LOAD  RESISTANCE  — Up  lo  277,500  ohms  continuously 
voriobla. 

a  EMITTER  RESISTANCE  — Up  lo  2,500  ohms  voriobla.  Sarias 
rasislor  and  bypass  capacitor  con  ba  oddad. 

a  BASE  COLLECTOR  STABILITY  — Up  lo  250,000  ohms 

voriobla.  Sarias  rasislor  and  bypass  capacitor  con  bo  oddad. 

a  VOLTAGE  DIVIDER  STABILITY  — Up  lo  50,000  ohms  voriobla. 

a  5-WAY  BINDING  POSTS  — For  malars,  tronsformar  coupling, 
axlarnol  supply  velloga, 
daganarolion,  bypass, 
coupling,  signal  input  and 
output,  almost  any  con- 
naclion  raquirad. 


SPRAGUE  PRODUaS  COMPANY.  NORTH  ADAMS,  AAASSACHUSEHS 
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THE  WORLD 
IS  BEATING  A  PATH 
TO  OUR  DOOR 


(and  we’ve  never  built  a  mouse  trap  in  our  lives) 


“Huild  a  bettrr  inousr  trap,”  the  old 
sayinp  gofs,  ‘‘and  the  world  will  bfat 
a  path  to  your  door.”  Wc’vr  never 
built  a  mouse  trap  (although  profes¬ 
sional  pride  would  m-ver  let  us  admit 
that  we  couldn't  build  a  b<-tter  one), 
hut  the  path  to  our  door  is  getting 
pretty  worn  all  the  same. 

It  all  started  back  in  1946  when 
we  first  put  Ik-ndix  Eleetrieal  Con- 
nec  tors  on  the  market.  We  had  built 
th«-m  during  World  War  1 1  for  use 
in  our  own  ain  raft  ignition  systems. 

I'he  response  surpris«"d  even  us. 
You  in  the  industry  bought  all  the 
connec  tors  we  could  prcxluce— and 
you  continued  to  do  so  throughout 
the  ensuing  y<*ars.  As  our  output 
incn'ased,  so  did  our  n'sean  h  and 
development  program.  The  members 
of  our  engineering  staff  worked  cease¬ 
lessly  to  ensure  a  continuing  im¬ 
provement  in  pc’rformance  and  reli¬ 


ability.  We  made  them  waterproof, 
shock-proof,  and,  above  all,  we  made 
thc'm  smaller  and  smaller  without 
the  slightest  n-duction  in  perform¬ 
ance  standards.  This,  of  course,  is  of 
vital  importance  to  the  ain  raft,  mis¬ 
sile  and  electronic  industries. 

These  advances  in  connector  de¬ 
sign  at  Scintilla  Division  of  Bendix 
Aviation  Corporation  have  been  rec¬ 
ognized  by  .Amc'rican  industry.  Ac¬ 
ceptance  has,  in  fact,  bc'cn  so  en¬ 
thusiastic  that  we  are  now  engaged 
in  the  gn*atest  plant  expansion  in  our 
history.  The  new  facilities  will  be 
dc-voted  to  the  production  of  more 
and  bc'tter  electrical  connectors.  As 
your  rr(|uin’ments  incmase,  so  will 
our  production. 

It  has  b<‘en  your  wholehearted  ac¬ 
ceptance  of  Ik  ndix  Electrical  Con¬ 
nectors  that  has  made  this  new 
manufacturing  facility  possible.  We 


Scintilla  Division 


an*  grateful  for  that  recognition  of 
the  quality  of  our  product.  You  may 
be  assun'd  that  there  will  be  no 
slackening  of  our  efforts  to  continue 
to  deserse  that  recognition,  scintilla 

DIVISION  OF  BF.NDIX  AVTATIO.N  CORP., 
SIDNEY,  N.  Y. 

CoAodton  AfVlliot*:  AviottAfi  ElActric  ltd., 

200  laur*fiti«fi  ftUd.,  Montr*ol  9,  Ou«b«€ 


•'Pygmy'**  Rock  pnd 

Miniotwrg  Ponpl 


A  f«w  of  mony  typos  ood  liios  of  stondord  and 
spociol  Bondix  ^octricol  eofmoctors.  Owr  ongi- 
noors  or#  roody  to  oid  yoo  with  tho  most  oxoct* 
ing  connoctor  roqvtromonti. 


SIDNEY,  NEW  YORK 


CORPORATION 
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GERMANIUM 

-PNP 

TRANSISTORS 


For  Standard  Needs 
For  Special  Needs 


For  Every  Need 


■lA  TO-9 


Outline  package  used  fOf  all  Tung* 
Sol  medium  power  and  high-fre¬ 
quency  transistors. 


Outline  package  used  for  oil  Tung- 
Sol  high  power  transistors. 


A  complete  range  of  Tung-Sol  Types 
ore  immediately  available  in  volume. 
Also,  Tung-Sol  stands  ready  to  match 
special  requests  with  exactly  the  tran¬ 
sistor  wanted.  Every  Tung-Sol  tran¬ 
sistor-standard  or  tailor-made  — 
embodies  design  and  construction 
features  that  assure  consistent 
efficiency  over  full-value  operating 
life.  For  instance: 

•  Industry  standard  packages 
widen  flexibility,  ease  mount¬ 
ing  problems. 

•  High  gain  factor. 

•  Excellent  heat  dissipation 

•  Strang  resistance  to  shock  and 
vibration,  contamination  and 
temperature. 

•  Electrical  stability  throughout 
life. 

High  quality  over  a  complete  line 
makes  standardizing  on  Tung-Sol 
transistors  good  policy.  Review  your 
transistor  needs!  Then  for  full  data, 
write:  Semiconductor  Division,  Tung- 
Sol  Electric  Inc.,  Newark  4,  N.  J. 

(S)TUN6S0L 

S«l««  OlVicM:  Atlonto,  Go.;  CdwnbM,  Ohio; 
Cuhfor  City,  CoHf.;  Dollot,  Toxof;  Donvor,  Colo.; 
Dotroit,  Mi^.;  Irvifigton,  N.  J.;  M»lroM  Pork,  IM.; 
Nowork,  N.  J.;  Soottio,  Wosh.;  Con.;  Toronto,  Ont. 


EXtLUlIVtb  IN  IMt  NtWb 


Hoffman:  a  driver  scrambles 

j  \r.XT  wkek.  Chicago-born  Leslie  Hoffman  will  go  back  to  the  W  indy 
I  Citv  to  receive  the  coveted  Medal  of  Honor  of  Klectronic  Industries 
!  Association.  It’s  natural  that  Ll.\  would  honor  the  S2-year-old  presi- 
i  dent  of  Hoffman  Klectronics,  who  has  invested  a  lot  of  himself  in  the 
I  growth  of  the  industry  over  the  years. 

j  Quiet,  genial  Hoffman  grew  up  in  jackson,  Mich.,  and  went  to 
nearby  .Mbion  College  (ILA.  ’28).  He  was  immensely  popular  e\en 
j  then,  played  right  end  for  the  fmitball  team,  was  president  of  his 
\  class  and  of  the  student  bodv.  .\ftcr  graduation  he  went  to  work  for 
j  Sparton  Radio,  left  in  1929  to  go  West  where  he  iK-came  ‘•ales  manager 
for  a  division  of  Firestone  I  ire  &  Rnblrer. 

In  19^7  he  took  over  as  general  manager  of  an  electrical  wholesaler 
in  Portland.  Ore.,  doubled  the  firm’s  business  bv  the  time  he  left  a 
j  year  later.  He  then  set  himself  np  in  business  as  a  maimfactnrers’ 

■  rep.  Three  davs  before  Pearl  Harbor  he  bought  np  the  bankrupt 
Mission  Bell  Radio  Co.,  found  himself  making  Irox  kite  antennas  for 
Gibson  Girl  air-sea  rescue  kits  during  the  war.  Since  then,  he’s  par- 
laved  his  firm  into  a  SSO-million  annual  business. 

Knowledgeable  and  capable,  he  arms  himself  with  information  and 
then  uses  it  well.  He’s  been  getting  away  from  the  one-man-show 
I  concept  of  business  lately.  "I  le’s  a  hard,  fast  dri\  er.”  comments  an 
aide,  adding  “we  enjoy  the  ride.” 

Hoffman  was  a  founder  and  first  president  of  the  West  Coast  Flec- 
tronic  Manufacturers  Association,  president  of  RFTMA  (now  F.I.\) 

^  during  19svs6.  He  follows  football  and  the  horses,  plays  golf:  "I 
I  scramble  around  a  lot,  but  generally  come  in  OK.”  Fed  up  with  miss- 
I  ing  vacations,  he’s  going  to  lock  his  house  this  summer,  tour  Furope 
for  two  months  with  wife  Flaine  and  their  teen-aged  daughter. 


COMMENT 

T.iiviroiiincntal  I  est 

I’ve  just  finished  rereading  vonr 

j  special  report  on  environiiiental 

testing  (Mar.  28,  p  s9).  ITiis 

makes  about  the  tenth  time,  and 
j  eacli  time  I’ve  gotten  sometliing 


new  and  useful  out  of  reading  it. 

The  parts  on  testing  equipment 
and  emironmental  ehamlxTs  were 
especiallv  interesting  to  me.  though 
I  guess  e\er\t)odv  liked  different 
parts  of  it.  This  sort  of  re|Jort 
makes  Kikciromc:s  well  worth 
the  price  of  admission. 

Incidentallv,  it's  the  first  time 
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1  ever  saw  allusions  to  Creek  and 
I  lebraic  in\  thologs  in  a  technical 
ina^a/inc.  Didn’t  know  yon  had 
it  in  yon! 

II.  .\.  SlOVKR 

I  Iaodom  II I  0.  N.  1. 


drilling  or  die-stamping 
printed  circuits? 


ell.  s<iine  of  onr  editors  have 
read  other  things  lK*sidcs  the  Rad- 
I  .ah  series. 


.\djnstiiient  to  Noise 

I  ha\c  read  with  considerahle 
interest  the  article  “Tran-.istori/ed 
l’-.\  .S\stcm  .VIjnsts  to  .\ircraft 
Noise”  (let).  H.  p  106)  .  .  . 

In  the  course  of  thi^  article  the 
ec|nipin':nt  is  described  as  "the  first 
known  coinpleteh  transistorized 
aircraft  I’-.\  svstcin  available  to 
the  aviation  indnstrv.”  Iliis  state¬ 
ment  is  not  correct  inasninch  as 
this  coinpanv  has  devclo|Hd  such 
a  svsteni.  which  is  now  in  pro¬ 
duction. 

However,  the  system  which  we 
develojxd  goes  considerahlv  fnither 
than  th.it  described  in  vonr  arti 
cle.  It  embodies  certain  c|nit(. 
revolutionarv  acoustic  distribution 
tcchnic|nes.  Its  installed  weight  is 
approxiniatelv  ss  |Krcent  of  the 
weight  of  a  conventional  aircraft 
p-a  svstem.  Its  speech  ami  musical 
(pialih  provide  a  standard  which 
h.is  not  vet  Ixen  approached  hv 
anv  convention.il  svstcin. 

M.  I,.  Rirry 

'I’rix  Kiiciricvi  Co..  Lin. 

IxiNPON,  F.NC.IAM) 


cold-punch  them  for  less  on  a 

Strippit 

Fabricator-Duplicator 


No  mutter  how  eomfilieated  the  hole  pattern,  if  it's  a  medium 

run  within  a  capacity  of  '/i"  mild  steel,  there's  no 

easier  or  faster  way  than  with  a  Strip[»it  Fabricator-Duplicator! 

No  heat,  no  fixed  dies,  no  drilling.  And  hole  quality  is 
uniformly  good,  with  no  crack  formation  in  your  laminates. 

It’s  simple  to  oja-rate  —  anyoiu’  can  lie  hitting  high  production 
after  a  few  minutes'  instruction.  Place  master  template 
in  Duplicator.  Place  up  to  lii"  x  2.)'  circuit  hoard  or  other  work  in 
Fabricator.  Then,  as  you  place  the  Du|ilicator  stylus  in  each 
template  pilot  hole,  the  work  is  automatically  positioned  and  the 
punch  trip|H-<l.  To<d  changes  are  made  in  seconds,  using 
the  complete  line  of  standard  punch  and  die  buttons  in  the 
f  abricator's  liainly  "file  drawers  "  —  or  sp«s  ial-sha|x*  tools  can 
l>e  made  to  your  order. 

Write  today  for  engineering  details  and  a 

demonstration  at  your  plant.  S*e  hov\  this  machine 

could  l»e  cutting  your  costs  —  and  paying  I*  ' 

for  itself  in  a  hurry  under  our  j 

pay-as-you-prodnee  plan  ! 


W'c  reexived  the  following  com¬ 
ment  from  author  'I'cv»’ksbnrA. 


.  .  .  W'e  think  it  quite  possible 
fli.it  Mr.  Ikrrx  h.is  ,i  g(K»d  c.ise. 
In  onr  own  defense,  onr  AMA- 
10.\  was  the  first  known  conipletelv 
transistorized  aircraft  p-a  system — 
known  to  ns,  that  is.  .\nd  it  cxr- 
t.iinlv  was  the  first  one  made  in 
this  conntrv. 

Let  me  assure  von  that  we  had 
no  intention  of  placing  yon  in 
an  eniharrassing  position.  I  think 
|xrliaps  onr  choice  of  phraseology 
was  h.id,  but  the  error  was  an  in- 
inxent  one. 

J.  M.  rKVVKSHORY 
Hkmux  .\viaiion  Corp. 

HaI  IIMORK,  Ml). 


Worthowf*  stocks  in  Chicago 
ond  Los  Angolos. 


Wales  I  rV  I  ■  ■  I  I  Comp 

225  Buell  Road,  Akron.  New  York 

In  Canodo:  Strippit  Tool  &  Machine  Limited,  Brampton,  Ontario 
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for  blocking  and  by-pass  service 
energy  storage  — power  supply  filters 
and  many  similar  applications 


These  hermetically  sealed,  compact  units  are 
designed  for  high  voltage  commercial  electronic 
applications. 

High  volume  resistivity,  low  power  factor,  and 
high  dielectric  strength  are  aswured  by  impreg¬ 
nation  with  Sangamo  Diaclor,  a  specially  com¬ 
pounded  chlorinated  dielectric  that  is  non- 
inflammable  and  non-explosive.  Type  71 
capacitors  can  be  operated  at  temperatures  up 
to  85®C  with  proper  voltage  de-rating. 


WEATHER-PROOFED  CASE 

Tin-plated  steel  ca.se  is  metalized  with  pure 
aluminum  and  finished  with  two  coats  of  baked 
vinyl  resin  ba.se  paint.  Rust  and  corrosion  won’t 
attack  this  case  even  if  the  finish  is  scratched 
through  to  the  steel. 

Type  71  High  Voltage  Capacitors  are  available 
in  standard  case  sizes  in  ratings  up  to  25,000 
WVDC. 


VOLTAGES  UP  TO  25,000  WVDC 


CIRCLt  12  READERS  SERVICE  CARD 
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MAY  16,  1958 

1  Civil  Aeronautics  Administration  Budget 

Fiscal  1958 

Fiscal  1959 

Air  Navieation  FocilitiM 

Vortoc 

Low-and  m«dium-frequ«ncy  markert 
lnttrum«nt  landing  lystem 

Approach  lighting 

Intermodiat*  fialdt  and  boacont 

$  41,891,145 

843,217 

5,496,407 

3,847,378 

279,366 

$  38,320,606 
834,995. 
4,200,000 
9,452,811 
1,816,551 

Enrowt*  Traffic  Control  Al*l* 

Long-rang«  radar 

Air-rout*  traffic  control  c*nt*r» 

Air  traffic  comntunicationt  station 

Intarnotionol  air  traffic  communicotions  station 

11,770,873 

9,813,286 

6,777,763 

1,447,447 

25,623,681 

12,854,771 

6,181,762 

1,889,176 

Torminol  Traffic  Control  Aid* 

Airport  traffic  control  towers 

Terminal  area  rodor 

4,647,648 

10,419,189 

5,534,949 

16,833,112 

Supporting  Facililios 

Flight  inspection,  logistic  aircraft 

Housing  utilities,  miscellaneous 

4,924,269 

3,842,012 

1 1,219,802 
7,737,784 

TOTAL 

$106,000,000 

$142,500,000 

Sov'<«i  Bur«ou  of  )h«  Budge* 

iMinds  listed  aix)vc,  plus  million  requested  hv  Airssavs  Mo<leniization  Board  for  fiscal  year  1959, 
provide  a  hint  as  to  .  .  . 


Whafs  Coming  in  Air  Control 


Hiioru  Christmas,  U.  S.  air  carriers  will  lx;gin 
flying  their  first  Boeing  707  jet  transports  in  com 
mercial  service.  I  lie  event  will  catapult  the  nation's 
airlines  into  the  jet  age  six  months  ahead  of  schedule. 
com|M)unding  the  already  complex  picture  of  the 
airways. 

To  meet  the  challenge,  two  h’ederal  agencies— 
the  Civil  Aeronautics  .\dministration  and  the  nine- 
month-old  .\irways  Moderniz.ition  Board— are  rush¬ 
ing  their  respective  plans.  What  they're  planning  is 
more  and  better  electronic  equipment  to  control 
traffic  and  keep  the  airlanes  safe. 

In  fiscal  1958,  C.VA  spi-nt  S106  million  on  im¬ 
provement  of  air  traffic  facilities.  I'hree-fonrths  of 
this  consisted  of  pnrcJiases  of  electronic  products. 
C'ongress  is  now  considering  CA.\’s  request  for 
$1*42.5  million  for  fiscal  1959. 

AMB  received  SI  5.1  million  during  fiscal  1958. 
1’ransfcrs  from  .\ir  Navigation  nevelopment  Board 
projects  which  AMB  took  over  accounted  for  most 
of  this  money.  Less  than  $7  million  has  been  let  in 


contracts,  but  of  this,  S6.7  million  went  to  electronics 
firms.  .\MB  has  asked  Congress  for  $55  million  for 
fiscal  1 9 59. 

.\ir  traffic  is  presently  controlled  by: 

•  Air  riHite  traffic  control  centers,  concerned  w  ith 
enroute  traffic.  I  herc  are  28  of  these  in  continental 
U.  S.  They  arc  concerned  with  instrument  flight 
rule  (IKK)  traffic  only. 

•  rerininal  area  facilities  (control  towers,  w  ith  or 
without  approach  contnil)  associated  with  takeoff 
and  landing  operations  at  each  airport.  Concerned 
with  both  visual  (X’KR)  and  instrument  traffic. 

I'.nroutc  centers  now  use  both  radio  and  radar 
coverage,  with  heaviest  reliance  on  radio.  I'en- 
minute  separation  now  required  between  aircraft 
means  50  miles  for  a  500-mph  craft;  with  radar,  a 
controller  could  sector  aircraft  to  within  5  miles  of 
each  other,  let  them  cross  paths,  and  otherwise  use 
airspace  more  efficiently. 

Major  problem  at  terminals  is  the  random  order  of 
arrisal,  which  causes  stackups.  AMB  considered  two 
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methods  used  by  niilitan  for  keeping  arrivals  less 
random. 

One  method  requires  eomplete  radar  eoverage, 
witli  a  radar  tracking  gate  and  analog  director- 
computer  for  each  plane  under  control.  I  hc  other 
method  keeps  all  controlled  craft  in  constant  com¬ 
munication  with  control  center  by  data  link.- 
Ground-based  computer  figures  out  where  planes  are 
and  where  each  should  be  to  arrive  over  terminal  at 
the  right  time  to  fit  into  the  landing  sequence. 

AMB  rejected  both  plans,  is  working  toward  a 
system  that  will  fit  into  today’s  controls.  .\  com¬ 
puter  will  figure  out  where  the  plane  should  be 
and  send  this  to  a  ppi  display.  Controllers  will  see 
lx)th  actual  and  desired  |K)sition  and  orally  instruct 
the  pilot. 

So-called  bright  radar  which  can  be  viewed  in 
natural  light,  and  color  ppi  tubes  that  will  permit 
separation  of  actual  radar  data  and  computer-sup¬ 
plied  infonnation,  will  both  aid  .\MB’s  svstem. 

W’hatcvcr  gear  is  chosen,  it  must  meet  two  key 
requirements:  it  must  be  introduced  into  the  svstem 
without  disrupting  present  methods,  and  it  must  per¬ 
mit  immediate  return  to  manual  control  at  any 
time. 

C.\.\’s  electronic  purchases,  aimed  at  relieving  the 
current  crisis  as  much  as  possible,  arc  substantial: 


•  V'ortac  is  a  big  part  of  the  CA,\  budget,  will 
have  soaked  up  over  SSO  million  by  the  end  of  fiscal 
1959.  hirst  station  will  go  ojicrational  this  year; 
hundreds  will  lx;  working  by  this  time  next  year. 

•  Installation  of  long-range  radar  is  stepping  up. 
C.\.\  will  s]K-nd  $25.6  million  on  this  item  in  fiscal 
1959,  more  than  twice  fiscal  1958’s  $11.8  million. 
Most  of  the  28  enroutc  centers  will  be  outfitted  by 
vearend.  Radars  will  be  aided  by  air-defense  radar 
data  remoted  into  the  centers. 

•  nevelopment  of  computers  is  Ixiiig  pushed. 
I'hght-data  entry  device  (hl.ini'.N)  is  first  step;  this 
device  will  standardize  and  control  format  for  flight 
plans  to  prepare  them  for  machine  processing. 

C.\.\  has  also  lx;en  testing  a  medium-scale  com¬ 
puter  with  large-volume  storage  since  Novembe-r, 
1956,  will  soon  install  three  for  actual  scrsicc  at 
New  York,  Washington  and  Indianapolis. 

Big  problem  yet  to  come:  coordinataing  civil  and 
militar)'  control.  By  1964,  military  controllers  will 
need  to  know  s|K'cd,  ]X)sitir)n,  identity  of  all  craft 
in  the  air  all  the  time.  Military  controls  must  be 
capable  of  handling  craft  that  can  fly  1(W),(WX)  ft  up, 
move  at  2,800  knots,  climb  1(K),(K)0  ft  a  minute, 
approach  terminals  at  200  knots.  If  the  civil  system 
can't  handle  such  traffic,  the  military  will  have  to 
duplicate  it  on  a  nation-wide  basis. 


PRODUCTION  and  SALES 


Communications  Employment  Facts 


CoMMrNic.sTiONS  equipment  pro¬ 
duction  employment  dropped  only 
eight  jX'rcent  since  Jan.  1957  while 
number  of  prrxluction  employees  in 
all  manufacturing  industries 
dropped  14  percent. 

Number  of  employees  in  the 
communication  equipment  cite- 


gory  declined  by  51,700  from  592.- 
500  in  Jan.  1957  to  560,600  in 
Jan.  1958.  All  manufacturing  indus¬ 
tries  exjxrieneed  a  dip  of  prrxluc- 
tion  emplovees  from  15,150,000  to 
1 1,780,000'. 

In  Jan.  1958,  latest  month  for 
which  Bureau  of  I.abor  Statistics 


has  rclc.ised  data,  number  of  com¬ 
munication  eqriipmcnt  employees 
dropped  20,000  or  five  percent. 
But,  aeeording  to  industry  obsers- 
ers,  rising  electronies  defense  spend¬ 
ing  should  step  up  eommunication 
equipment  employment  in  the 
coming  months. 
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A. 


Analog  computer  panel  (left)  made  by  General  Railway  Signal  and  various  electronic  units  (right) 
from  Union  Switch  and  Signal  play  key  roles  as  railroad  men  .  .  . 


Control  Freight  Electronically 


PROBLEM-Reduce  high  costs  and  lost 
time  in  switching  railroad  freight  cars 

SOLUTION-Use  electronics  to  speed 
operations,  cut  materiel  damage 

METHODS— Install  vhf  radiotelephones, 
analog  computers  and  remote  controls 

Cl IICAGO— SoMi:  or  iiiK  romanck  of  railroading 
“went  out”  with  the  old-fash loncd  steam  engine, 
hut  it’s  coming  back  fast  with  electronics— which 
today  is  also  saving  railroad  men  money  and  time. 
In  the  past  few  months,  two  railroads  have  sunk 
S-4.2  million  worth  of  electronics  into  two  midwest 
rail  yards  which  together  cost  a  total  of  SIS  million. 
.\  third  railroad,  by  industry  estimates,  has  put  “addi¬ 
tional  hundreds  of  thousands  in  electronics”  into 
a  S20  million  Chicago  switch  yard. 

riic  New  York  C'entrars  S14-milIion  vard  (elec¬ 
tronics  portion— S^.7  million)  in  F.lkhart.  Indiana, 
“should  pav  for  itself  in  alxiiit  three  vears  bv  reduc¬ 
ing  the  Cxiitral’s  operating  expenses  some  S4.8  mil¬ 
lion  annually,”  says  President  Alfred  K.  Perlman. 

I'he  Burlington  Railroad’s  president.  11.  C.  Mur¬ 
phy.  sings  similar  praises  for  his  system’s  S4-milhon 
installation  (electronics  ixirtion— $S2S.(KK))  at  Cicero, 
Illinois.  “Faster,  more  dc|x.'ndable  freight  schedules, 
reduction  of  damage  to  shipments,  ehmination  of 
duplicate  switching— all  will  effect  o|x;rating  econo¬ 
mics  approximating  a  I0  |xrcent  retuni  on  invest¬ 
ment  after  taxes,”  he  says. 

Santa  Fe’s  S2()  million  terminal  “will  contribute 
substantially  to  carrying  out  the  company’s  recent 


one-day  six'cdup  in  freight  service  to  California,” 
says  Board  Chairman  Fred  C.  Curley. 

W  hat  did  the  electronics  money  buy?  .\t  F.lkhart, 
for  example,  it  bought:  .\  closed-circuit  tv  network 
that  allows  inlxnmd  freight  cars  to  lx  viewed  in¬ 
stantly  in  the  general  yard  office.  Before  the  train 
stops  Its  freight-car  numbers  are  checked  and  re¬ 
corded. 

I’he  inoiiev  also  Ixuight  a  inagnetie  memory  which 
store's  each  car’s  destination,  later  automatically 
routes  the  ear  in  the  correct  one  of  72  classification 
tracks  on  which  outbound  trains  are  made  up. 

Purchased  also  were  nine  analog  computers  that 
select  and  integrate  information  affecting  the  speed 
of  cars  as  they  roll  down  the  hump— an  artificial  hill 
at  the  entrance  to  the  classification  tracks.  .Answer 
is  computed  instantly.  I’he  control  system  auto- 
niaticalh  ojxrates  retarders— clamps  which  slow  the 
car  down  to  the  projxr  sjxed  to  reach  its  destina¬ 
tion  in  the  yard  without  jolting  contents  when  it 
hits  the  rest  of  the  cars. 

Other  equipment  Ixnight  includes  remote  control 
for  a  car  accelerator  to  push  freight  cars.  It  is  op¬ 
erated  by  a  dial  at  the  retarder  operator’s  desk. 

^'i\e  separate  radio  networks  were  put  in  to  speed 
assignments  to  the  yard  workers  and  switching  loco¬ 
motives.  Communications  include  sevon  talk-back 
systems  reaching  all  areas  of  the  yard,  plus  tele¬ 
printer  circuits. 

Photoelectric  cells  were  bought  to  detect  cars 
approaching  retarders.  Flcctronic  scales  were  in¬ 
stalled  to  weigh  cars  in  motion. 

In  the  future,  mechanization  of  car  handling  mav 
extend  to  having  route  information  for  entire  trains 
preprogrammed  on  tajx  and  automaticallv  intro¬ 
duced  into  the  .switching  system  through  tajx-rcad- 
ing  equipment  controlled  from  the  hump  tower. 
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New  Road  Jobs 
for  Computers 

Electronic  computer  sales  to  high¬ 
way  builders  and  consulting  firms 
rise  as  U.S.  swings  into  15-year, 

$1 00-billion  highway  program 

LOS  ANGKLKS— Dt'RiNG  tiif.  nkxi  15  ykars, 
about  $7  billion  will  be  allocated  annually  to  im¬ 
prove  U.S.  highway  networks.  Much  of  this  money 
will  go  to  the  electronics  industry— especially  to  com¬ 
puter  manufacturers. 

This  sh(Jt-in-the-arm  for  digital  computer  makers 
is  already  being  felt  today.  Machines  arc  being  used 
on  dozens  of  projects  to  perform  earthwork  calcula¬ 
tions.  traffic  studies,  bridge  analyses  and  so  forth. 

I  wcnty-eight  state  highway  departments  use  vari¬ 
ous  tvpcs  of  computers  now.  In  two  years,  it’s 
expected  40  to  42  departments  will  Ix^  using  them. 
And  at  least  the  same  number  of  consulting  firms 
will  be  utilizing  computers  (for  example,  the  IBM 
650,  above)  on  road  projects  (photo:  Calif.). 

Showing  growing  acceptance  is  this  typical  report 
from  Oregon:  “Our  computer  can  solve  m  10  min¬ 
utes  an  earthwork  volume  problem  that  would  take 
an  engineer  200  hours  to  calculate  by  hand.”  .\lso, 
some  state  highway  departments  arc  getting  double 
mileage  from  their  machines  by  making  use  of  the 
units’  accounting  capabilities. 

One  department  of  public  works  emplovs  a  eoiii- 
piiter  for  advanced  highway  studies  and  planning. 
“'I'he  machine,”  agency  reports,  “computes  eut-and- 
fill  requirements  at  a  cost  of  S50  per  mile,  compared 
with  $5(K)  per  mile  when  perff)rmed  by  an  engineer 
with  a  desk  calculator. 

“More  important  in  this  period  of  manpower 
shortage  is  the  engineer’s  time  saved.  Machine  also 
sets  boundaries  for  rights-of-way  and  dams,  is  used 
for  computing  steel  needed  in  bridges  and  ealculat-  ’ 
ing  water  resources  projects.” 

Manufacturers  of  lower  priced  computers  arc  find¬ 
ing  a  market  in  independent  consulting  firms.  Many 


such  firms  arc  using  units  to  perform  civil  engineer¬ 
ing  functions. 

.\  major  Ixrttleneck  in  submitting  higliwav  bids 
lies  in  bridge  work.  C'ompnters  make  possible  opti¬ 
mizing  of  constrnetion  cross-sections,  because  more 
possible  solutions  can  be  investigated. 

Civil  engineering  users  usually  lease,  don’t  buy 
computers.  Primary  reason  is  that  mans  consulting 
firms  and  higliway  departments  don’t  have  re(|nired 
maintenance  iK'rsonnel.  .Monthly  lease  fees  range 
from  SI, 500  to  S5,000. 

rcxlay  many  manufacturers  sjxmsor  program-shar¬ 
ing  plans  among  customers.  One  firm’s  program 
supports  two  civil  engineering  subcommittees,  one 
for  structural  and  one  for  highway  applications. 

Cxmipnter  programs  develojx-d  by  enstomers  are 
punched  into  tape,  i'he  tapes  are  filed  in  a  library 
and  made  available  to  any  other  inenilx'r. 

Washington  spokesman  for  Bureau  of  Public 
Roads  says:  “One  inaehine  hour  is  equivalent  to 
550  maii-honrs  in  solving  major  horizontal  alignment 
problems  such  as  a  complex  highway  interchange. 

“'I'wo  years  ago,”  he  adds,  “the  average  highway 
engineer  knew  little  or  nothing  about  a  computer. 
Today  this  device  is  a  major  item  of  conversation 
at  any  gathering  of  highway  engineers.” 
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Instruments  for 
Atomic  Energy 


AN 

ELECTRONICS 
SPECIAL 
MARKET 
REPORT 

H  \  •  Domestic  sales  of  radiation  and  reactor  instruments  esti- 

^  mated  near  $50  million;  profits  are  spotty  but  looking  up 

•  Government  programs  support  half  the  market,  but  civilian 
reactors  and  industrial  uses  are  multiplying 

By  George  Sideris — Associate  Editor,  Electronics 


Nuclear  instrumentation  is  on  the  threshold  of 
becoming  not  only  a  large,  but  also  a  profitable 
segment  of  the  electronics  industry. 

In  1958.  domestic  sales  of  instruments  especially 
made  for  atomic  purposes  will  bring  in  V40  million. 
Conventional  instruments  used  in  the  atomic  energs' 
program  will  add  another  $8  million. 

In  1948,  nuclear  instrument  sales  were  under  $5 
million.  By  1950,  the  total  had  risen  to  $15  million. 
Estimates  for  1960  are  $60  to  $70  million  (Fig.  1). 

Oser  half  the  sales  of  nuclear  instruments  depend 
on  government  agencies,  chiefly  AEC.  The  propor¬ 
tion  sold  to  industry  directly,  however,  is  rising. 

Manufacturers  see  better  future  profits  than  the 
tw’o  percent  average  in  the  experimental  past.  Some 
arc  already  doing  well.  Others  are  still  taking  a  loss 
or  subsidizing  their  nuclear  instrument  lines  with 
more  profitable  bread-and-butter  items  and  nuclear 
sersices  (Table  I). 

The  basic  problem,  many  firms  competing  for  a 
limited  though  growing  market  (Table  II),  is  being 


allcs’iated  b\’  the  growth  in  sales.  Free  AEC  patents 
or  AEC  lab  experience  enabled  a  large  number  of 
companies  to  enter  the  market  with  limited  capital. 

NUCLEAR  REACTORS — Nuclear  power  plants, 
on  the  average,  will  devote  2.5  to  5  jjercent  of  capital 
costs  to  instrumentation.  Conventional  power  plants 
require  only  about  one  percent.  Research,  test  and 
other  low- power  reactors  require  10  percent  or  more 
(Table  III). 

Reactor  instrumentation  rose  to  about  $10  million 
a  year  in  1955  and  is  now  around  $15  million.  The 
next  few  years  will  see  a  sharper  climb.  Nucleonics, 
a  McGraw-Hill  publication,  last  month  listed  60 
reactors  in  operation.  67  being  built  and  71  con¬ 
tracted  (Table  IV'). 

Industry  opinion  sees  a  momentary  leveling  of  the 
civilian  pow'er  program  in  the  mid-1960’s  while  pro¬ 
totypes  are  tried  out.  By  then,  howeser,  research 
and  training  reactors  will  be  using  $10  million  a  year 
in  instrumentation,  controls  on  nas-al  reactors  will 


TABLE  1— How  Four  Nuclear 

Instrument 

Firms  Are  Faring 

1955 

1956 

1957 

Solpt  Proftt 

Solos 

Prom 

Solos 

ProiM 

c 

Company  A . 

($000) 

($000) 

($000) 

.  1,914  d-194 

4,231 

165 

6,643 

19 

Company  B . 

.  1,846  109 

2,198 

177 

2,587 

253 

Company  C* . 

.  12,820  46 

11,692 

d-1,336 

12,061 

d-1,399 

Company  D . 

.  2,026  d-27 

1,614 

d>298 

3,068 

303 

d-daRctt  *  IM«  firm  raported  a  profit  in  oorly  I9S4 


FIG  1— Reactors  and  industrial  isotope  applications  are  large  radiation  instrument  market  builders 


cost  another  $10  million  or  more  and  renessal  of 
previously  installed  instruments  will  represent  sales 
of  $5  to  $8  million. 

After  that,  reactor  construction  could  zoom,  as 
shown  by  the  maximum  curves  in  Fig.  2.  Or  it 
could  level  off  as  shown  by  the  minimum  curve  of 
the  Atomic  Industrial  Fonim’s  forecast.  It  will 
depend  on  the  ability  of  nuclear  engineers  to  make 
nuclear  jX)wer  competitive,  as  in  Fig.  3. 

Table  V  shows  AIF’s  forecast  of  the  delivered 
value  of  instruments  for  newly  installed  working 
reactors.  The  figures  do  not  include  installation 
costs,  renewal  sales  to  previously  installed  reactors, 
developmental  facilities  or  the  effect  of  the  $90  mil- 
lion-a  year  airaaft-rcactor  prc^pram  All  of  these  are 
swelling  the  instrument  market. 

COST  TREKOS— Reactor  instrumentation  costs 
are  higher  now  than  they  will  be  in  the  future. 
Most  of  today’s  installations  are  one-of-a-kind.  Pro- 


TABLE  II— No.  of  Instrument  Manufacturers* 


fowvr  suppliM . 125 

Gamma  oountars ...  48 
Docad*  Kalars . 44 

Bata  countor* . 39 

*  U.  S.  Anm  only.  Motl  Bnnt 


tonization  diamban . 36 

Puha-Haight  onolyzar* .  —  32 
MuHtchaimol  puho-hoigtit 

onalyzan .  29 

Thidmott  (bota)  gogt -  29 

I  Mvorol  kind*  et  imtnimonta 


totype  work  is  expensive  and  the  reactors  arc  also 
heavily  instrumented  for  safety  and  experiments. 

For  example.  Shippingport’s  instrumentation  and 
controls  cost  $1.9  million;  three  times  the  $10/kw 
which  AIF  secs  as  likely  for  large  power  reactors  in 
the  future.  Although  the  instrumentation  cost  per 
reactor  will  drop,  the  greater  number  of  reactors 
built  will  continue  to  keep  instrument  sales  rising. 

In  nonpropulsion  power  reactors,  industrial-tyfie 
instruments  such  as  chart  recorders,  amplifiers  and 
power  supplies  comprise  50  or  60  percent  of  the  total 
cost.  Conventional  instruments  represent  5  to  10 
percent  of  the  ship  reactor  instruments. 

An  impiortant  part  of  reactor  instrumentation  is 
monitoring  instruments  for  personal  and  public 
safety.  Future  pow’er  reactors  will  probably  each 
require  about  $100,000  of  these. 

POTENTIAL  REACTORS — Aircraft,  missile  and 
space  ship  power  plants  are  still  an  RdrD  market. 
They  will  require  a  new  breed  of  radiation-tolerant 
instruments  and  automatic  control. 

Some  experts  think  that  there  is  a  waiting  market 
for  50  to  100  industrial  heat  and  steam  reactors  a 
year.  Two  firms  have  estimated  that  such  reactors 
could  be  built  for  about  $2  million  and  would  be 
competitive  with  large  boilers.  One  firm  is  ready  to 
produce  them  commercially.  Instruments  for  thesi.' 
would  average  six  or  seven  percent  of  cost. 
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Fusion  pou'cr  reactors  arc  some  years  behind  fission 
reactors,  lliis  could  be  a  rapidly  expanding  market 
for  research  instruments  and  would  bring  microwave 
equipment  into  the  atomic  instrument  area  to  meas¬ 
ure  electron  density.  AEC’s  total  outlays  for  deselop^ 
ment  have  risen  from  $7  million  in  fiscal  19)6  to 
an  estimated  $20  million  in  fiscal  1957. 

RADIOACTIVE  ISOTOPES— Radioactive  iso 

topes  are  one  of  the  mainstays  of  the  radiation  instru¬ 
ment  market  today.  Their  use  generates  much  of 
the  nuclear  instrument  sales  to  industry,  medicine 
and  nonreactor  research. 

Best  augury  of  future  sales  is  an  AEC  survey  which 
shows  that  by  mid- 1957,  isotopes  were  saving  indus¬ 
try  $406  million  a  year  (Fig.  4).  Savings  are  con¬ 
sidered  near  $l  billion  a  year  now  and  economics  of 
$5  billion  are  possible  for  1960. 

ITiesc  savings  represent  improved  products,  proc¬ 
esses  and  designs,  better  control  of  thickness,  density 
and  flow  of  materials;  or  use  of  radioactive  tracers 
in  product  quality  testing  and  process  control. 

There  arc  nearly  4,000  licensed  isotope  users  and 
applicants.  Many  others  use  radioactive  isotopes 
under  general  licensing.  About  100  firms  process  and 
distribute  isotopes.  Virtually  all  need  electronic 
instruments  ranging  from  simple  radiation  counters 
to  computing  anals’zers  for  laboratories. 

The  number  of  customers  in  industry  is  expected 
to  increase  from  2.000  to  5.000  in  five  years.  Elach 
user  is  expected  to  substantially  increase  his  use  of 
radioactis-e  isotope  equipment. 

Cited  is  the  use  b\'  tobacco  manufacturers  of  some 
2.700  of  the  4.000  thickness  gages  installed.  A  similar 
trend  is  deseloping  in  the  paper  and  rubber  indus¬ 
tries.  Textile  manufacturers  are  expected  to  turn  to 
radioactive  tracers  to  control  the  use  of  dyes. 

Although  $50  million  to  $40  million  worth  of  gages 


FIG  2— Fntme  reactor  construction  volume  is  unsettled. 
Here  are  two  forecasts 
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TABLE  III— Reactor  Instrumentation  Costs 


Total  Rooctof  Cost  InstrwmantaHen 


Typo  of  Rooctor 

($000) 

($000) 

Rower . 

72,500 

1,900 

Test . 

3,760 

soo 

Heat  (proposed) . 

1,990 

ISO 

Medical . 

3,000 

175 

Research . 

760 

77 

TroMftg . 

100 

15 

TABLE  IV-U.S. 

Reactor  Business,  April  1958 

Type  of  Reoctor 

Opero- 

Hng 

Bund- 

ing 

Cor»- 

trocted 

Total 

Research  and  test 

-domestic . 

...  43 

24 

38 

105 

— export . 

7 

14 

4 

25 

MiTitor)'  and  novol . . 

5 

20 

13 

38 

Power  reactors 

-  -domestic . 

1 

5 

8 

14 

export . 

0 

1 

5 

6 

Power  experiments  ond 
pilot  plants .  7 

3 

3 

13 
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have  been  sold,  the  market  for  radioisotope  thickness 
gages  is  believed  to  be  only  10  to  20  percent  saturated. 

RADIATION  PROCESSING— Firms  in  the  chem 
ical,  petroleum,  plastics  and  food  industries  are 
actively  researching  radiation  processing,  which  will 
require  instruments  and  control  devices. 

llowever,  this  market  has  been  delayed  in  most 
cases.  TTie  cost  of  using  atomic  energy  is  higher 


COSTS  OF  PRODUCING 
ELECTRIC  POWER 


FIG  5— Nuclear  engineers  hope  to  make  atomic  power 
competitive  with  conventional  power  in  next  decade 
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INDUSTRIAL  USERS  OF  RADIOISOTOPES 


INDUSTRIAL  SAVING 
(MILLIONS) 


total 

$406 


ers  used  in  the  oil  fields  and  for  mineral  surveys  and 
instrumentation  for  uranium  refining  mills  will  con¬ 
tinue  to  provide  a  $3  million  to  $3  million  market. 

WEAPONS— Nuclear  instrument  purchases  by 
military  agencies,  other  than  reactor  instruments, 
reportedly  peaked  at  about  $10  million  a  year  dur¬ 
ing  de\’elopment  programs  in  the  early  19W’s.  Pro¬ 
curement  is  now  belie\ed  about  half  of  that. 

Each  series  of  atomic  weapons  tests  consumes 
about  $3  million  to  $3  million  in  instrumentation. 


FIG  4— Industrial  savings  through  use  of  radioactive  iso¬ 
topes  indicate  growing  importance  of  the  market  for 
radiation  instraments 


than  the  cost  of  using  heat,  pressure  and  catalysts. 

Two  possible  solutions  are: 

•  The  deselopment  of  new  products  by  chemical 
processes  which  are  triggered  by  radiation. 

•  Cheap>cr  sources,  such  as  fission  wastes  now  dis¬ 
carded  and  spent  reactor  fuel  elements. 

AEG  last  month  cut  the  price  of  five  long-lived 
isotopes  to  an  a\erage  one-tenth  of  their  former  price. 
This  year,  AEG  will  spend  $5  million  to  spur  the 
industrial  uses  of  isotopes. 

The  Gommission  reports  that  only  0.6  percent  of 
industry  uses  isotopes  while  eight  to  10  percent  could 
profitably  put  radiation  to  work. 

MEDICAL  — An  estimated  900,000  to  one  million 
persons  have  been  treated  or  diagnosed  with  radio¬ 
active  isotopes,  creating  a  $4-million-a-year  instru¬ 
ment  market.  Potential  sales  of  cancer  therapy  units 
for  the  next  10  years  is  1,500  to  2,000  machines. 

Upcoming  requirements  for  medical  instruments 
include  equipment  able  to  sum  up  and  sort  out  vary¬ 
ing  radiation  fields.  Diagnostic  tracer  equipment 
must  accurately  measure  weak  radiation. 

MINING— Sales  of  portable  radiation  survey  units 
enjoyed  a  greater  market  during  the  uranium  pros¬ 
pecting  boom  of  a  few  years  ago.  Scintillation  count- 


TABLE  V— Sales  of  Reactor  Instruments 


Typ*  of  Rooclof 

1961 

max  min 
($000) 

1964 

max  mirt 
($000) 

I960 

max  min 
($000) 

Noval,  mUHory 

(•Mopt 

airaaft) . 

S,200  5,000  7,400  6,300 

10,900  7,600 

largo,  power.  .  . 

1,600  600  2,t00  1,100 

6,400  1,600 

StnoH  reactor*. . 

700  600  2,000  1,100 

1,700  300 

CIVIL  DEFENSE — In  fiscal  year  1957,  the  Fed¬ 
eral  Givil  Defense  Agency  ordered  nearly  $4  million 
in  radiation  instruments,  including  $2.8  million  of 
radiation  simey  meters.  While  order-filling  carries 
this  business  over,  there  are  no  new  funds  for  fiscal 
1958  and  no  plans  as  yet  for  1959. 

EDUCATION — A  haIf-do7.en  firms  sell  small  train¬ 
ing  reactors,  two  firms  sell  reactor  simulators.  Each 
requires  at  least  $15,000  in  instruments.  Another 
firm  sells  a  subcritical  lab  system  for  $30,000. 

Some  training  reactors  can  produce  limited  quan¬ 
tities  of  short-lived  isotopes,  a  feature  that  is  expected 
to  appeal  to  medical  institutions  as  well  as  schools. 

AEG  grants  during  the  past  two  years  have  bought 
almost  $7  million  in  educational  laboratory  equip¬ 
ment,  including  17  training  reactors  and  15  sub- 
critical  assemblies.  New  grants  are  scheduled. 

EXPORTS— Export  sales  of  radiation  instruments 
arc  now  about  10  percent  of  the  domestic  market, 
compared  with  five  percent  in  1954.  Gunent  opinion 
is  that  we  will  hold  the  10  jjcrcent  level,  or  better 
it,  for  some  years. 

The  number  of  foreign  countries  with  atomic 
agencies  has  increased  from  19  to  52  in  five  years. 
Most  of  the  overseas  programs  are  too  small  to  sup¬ 
port  a  home-based  nuclear  instrument  industry. 
However,  the  nations  with  technical  industries  are 
shrinking  the  United  States’  headstart  in  atomic 
energy.  The  tendency  is  for  U.  S.  firms  to  form  joint 
enterprises  with  overseas  firms. 

DESIGN  TRENDS — Instruments  are  beginning 
to  borrow  computer  techniques.  In  the  past  two  or 
three  years,  multichannel  pulse-height  analyzers, 
costing  $3,000  to  $40,000,  have  gained  about  1 5  per¬ 
cent  of  the  bboratory  instniment  market. 

Automatic  reactor  controls,  other  than  safety  cir¬ 
cuits,  probably  won’t  be  widely  used  until  power 
reactors  are  in  everyday  use.  Computers  are  used, 
however,  in  design  studies. 

Instrument  duplication  and  circuit  redundancy  is 
favored  for  safety  and  to  avoid  reactor  shutdowns. 
This  policy,  one  of  the  reasons  reactor  instrumenta¬ 
tion  is  costly,  is  expected  to  continue  for  some  years. 
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SILICON 


TRANSISTORS 


(ACrUAl  SIZE) 


For  your  Audio  servo  applications  . .  .  for  your 
circuits  that  demand  Inf'll  power  at  liifiji  tempera¬ 
tures,  specify  TI  2\389  and  2N424  high  power 
silicon  transistors.  Obtain  optimum  performance 
from  “  65  Cj  to  2(K)  C, 

Both  units  are  derated  from  85  watts  at  25'’C  to 
200  ('  and  combine  the  additional  advantages  of 
low  distortion  . . .  stabilitv  . . .  high  reliability. 


Test  Conditions 


Stoiege  Tempeieture 


AVAILABLE  TODAY  IN  1-99  QUANTITIES  FROM  YOUR  NEAREST  TI  DISTRIBUTOR 


TEXAS  INSTRUMENTS 
DALLAS  •  NEW  YORK  *  ( 

CAMDEN  •  DAYTON 
DETROIT  •  OTTAWA 

WALTHAM  • 


i  SALES  OFFICES 
CHICAGO  •  LOS  ANGELES 
I  •  DENVER 
SYRACUSE  •  SAN  DIEGO 
WASHINGTON  0.  C. 
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MOOCl  0142 


'price — $490  with  model  0143  power  supply 


WIDE  CAPABILITY. ..  HIGH  DEPENDABILITY 


NEW  HAI.I.AMORE  DC  AMPi.D'iER  The  Combination  of  low  drift  and  noise  with  high  stability  and  broad  bandwidth  constitutes 
an  instrument  very  nearly  ideal  for  applications  requiring  the  amplification  of  DC  signals.  The  Hallamore  Model  0142  affords 
DC  gain  accuracy  of  19f  or  better  and  DC  gain  stability  of  .05*^.  with  a  drift  of  less  than  ±  2  microvolts  ,  referred  to  input 
with  regulated  line.  Applications  include  telemetering,  data  handling  and  process  control.  The  unit  is  also  employed  as 
an  oscilloscope  pre-amplifier,  galvanometer  driver,  or  error  amplifier.  Model  0142  is  immediately  available  as  a  plug-in  unit  or 
as  an  element  in  a  mcxlule  of  eight  amplifiers  with  eight  Mrxiel  0143  power  supplies  or  one  Model  0144  regulated  power  supply. 
For  general  laboratory  use,  the  amplifier  has  been  combined  with  a  Hallamore  power  supply  in  a  convenient,  pcrrtable  cabinet. 
Model  0146.  Write  or  phone  for  PUB  543,  full  description  of  Model  0142  DC  Amplifier.*  Address:  8352  Brookhurst  Avenue, 
Anaheim,  California. 


a  ditision  of  the  SIEGLER  CORPORATION 


CIRCLE  14  READERS  SERVICE  CARD 


May  16,  J958  —  ELECTRONICS  business  edition 


Directory  puts  out  signals,  as 


Letters  enter  code  reader 


Post  Office  Tries  Sorter 


cock-  into  a  12-bit  output  with  phototubes. 

The  directory  is  a  stack  of  64  thin  steel  plates, 
each  alx)ut  a  f(K)t  square  and  etched  with  40,000 
holes.  Some  holes  arc  blocked  and  others  cleared 
to  proside  tJie  address  conversion  pattern  for  each 
dot  of  the  64-bit  binary  code. 

riie  plates  are  susjx'ndcd  so  they  can  be  moved  in 
one-tenth  sec  by  an  electromagnet.  A  plate  moves 
right  if  its  binary  dot  is  present  on  the  letter. 
I’he  plates  line  up  differently  for  each  address. 

A  light  shines  through  the  stack.  Kach  of  the 
12  phototubes  behind  the  stack  sees  one-twelfth 
of  the  stack.  The  pattern  of  light  reaching  the  photo- 
tulx's  represents  a  specific  letter  bin. 

'i  bis  directory,  with  1  .S-million-bit  capacitv,  is  big 
enough  for  a  city  of  100,000  to  200,000  persons. 
l.,irger  directories  can  lx  made  in  a  similar  way. 

The  sorting  system  can  also  lx  directed  by  oper¬ 
ators  who  read  the  code  on  a  letter  and  set  it  into 
a  keyboard.  Some  10  to  12  operators  would  be  re¬ 
quired  to  handle  46,000  letters  an  hour. 


W'ASI  IIN'CI'I  ( )N— I’ost  Office  nepartment  is  trying 
out  a  46,(M)0  letter-an  hour  mail  sorter.  .\n  automatic 
version  of  the  machine  uses  an  electronic-mechanical 
function  table  as  a  directory. 

Designed  by  Kabinow  Kngineering  Co.  nnder  a 
contract  arranged  by  National  Bureau  of  Standards, 
the  prototyjx  cost  Ss0O,(KK).  I’roduction  models,  one 
of  which  IS  now  Ixing  built,  will  cost  less. 

Its  electronics  are  elementary  compared  with  the 
sorter  de\elo|xd  in  Canadian  I’ost  Office.  That  one  is 
controlled  by  a  magnetic  memor\,  computer  and 
other  desiees.  The  new  machine  avoids  some  cir¬ 
cuitry  by  having  the  letters  carry  sorting  directions 
as  a  printed  binary  code. 

Basically,  the  IJ.  S.  sorter  is  a  seric“s  of  jKxkets  on 
a  conveyor.  Kach  prxket  drops  its  letter  into  a  bin 
when  12  niosable  code  wheels  on  the  jKxket  mate 
with  depressions  in  the  projxr  bin. 

riie  jxisition  of  the  code  wheeK  is  set  by  signals 
from  the  dirccton,  which  converts  the  64-bit  letter 
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This  is  an  invitation  to  utilize  the  missile  systems  engineering  services  of 

Pa<  ific  Automation  Products,  Inc.,  on  current  and  upcoming  Army  missile  programs. 

I’ AIM  is  an  organization  of  700  cable  systems  specialists.  Over  150,0fX)  square 

feet  of  floor  area  are  now  devoted  to  engineering,  manufacturing,  inspection,  with 

production  capacity  to  meet  any  workload.  Because  PAPI  cables  have  been 

used  on  such  Army  missile  programs  as  the  Sergeant,  Hawk,  and  LaCrosse,  you  know 

our  product  to  l>e  reliable. 

Here  is  the  record  of  PAPI  performance  on  one  of  this  nation’s 
major  missile  programs: 

►  Over  2().(K)()  cable  components  gre  now’  in  service,  with  no  malfunctions 
due  to  cabling. 

►  Kvery  test  or  launch  facility  is  being  completed  on  or  ahead  of  schedule. 

►  (>»sts  are  far  less  than  predicted. 

►  Superior  design  and  layout,  and  simplified  operational  characteristics, 
have  marked  each  facility. 

So  that  this  experience  may  be  used  to  full  advantage  on  each  Army  missile 
program,  an  early  visit  by  PAPI  with  site  or  facility  is  recommended. 


SERriCtS 


tOSCLUSIORt 


PAPI  products  include  neoprene  and  ]>lastic  jacketed  cables  of  superior. design, 
with  special  purpose  cable  for  high  temjierature  or  under  water  use. 

PAPI  offers  the  following  services  in  the  cabling  and  activation  of  missile  test  and 
launch  facilities:  Systems  Dejjg/i  — working  from  sihematics,  P.4PI  design 
engineers  will  determine  every  conductor  that  is  needed  to  link  block  houses,  control 
centers,  terminal  rooms,  and  stands  or  platforms,  (tables  are  designed  to  effectively 
accommodate  these  conductors,  and  include  break  outs,  connectors,  and  accessories. 
Systems  Fahrication—eah\e  assemblies  leave  our  jilant  In  ready-to-install  condition, 
with  rigorous  quality  control  procedures  governing  every  step  of  the  fabrication 
process.  Systems  I nstallation  —  VWl's  experienced  jiersonnel  and  proven  methods  are 
utilized  in  held  installation  of  all  inter-unit  cabling,  instrumentation,  recorders, 
transducers,  controls,  con.soles,  and  accessories.  Systems  Checkout  —  PAPI  specialists 
«  he<  kout  all  circuits  for  conformity  to  specihcations,  conhrm  the  ojieration  of 
each  instrumentation  system,  and  validate  the  fire  and  launch  control  functions, 
Systems  Documentation  — \sorkinft  drawings  of  the  entire  installation 
are  supplied  in  approved  form. 

P.APTs  engineering  staff  includes  men  with  outstanding  experience  in  every 
|>ertinent  phase  of  the  missile  business.  It  is  no  accident,  therefore,  that  we  are  the 
“take  charge”  sort  of  people  who  can  take  full  responsibility  for  providing  the 
services  described  in  this  message.  We  hope  that  you  will  accept  this  invitation  and 
plan  to  utilize  PAPPs  great  practical  knowledge  and  experience  in  Army 
missile  facility  cabling  and  activation*  y  yO/ 


ARTHUR  B  JACOByEXECUTirr.  rtCE  PRESIDBST 


Pacific  Automation  Products,  inc. 

1000  .SIRWAY,  GLENDALE  1,  CALIFORNIA  Phone:  CHapman  S-687I  or  Citrus  4-8677 

ENGINF.F.R.S-NF.W  PRODUCTS  MF.AN  NEW  OPPORTUNITIES  AT  PAPI.  SPECIAL  NEED 
FOR  MISSILE  OR  AUTOMATION  SYSTEMS  EXPERIENCE.  SEND  YOUR  RESU.ME  TODAY 
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COMPONENTS  and  MATERIALS 


Expanding  markets  for  circuit-board  base  material  outlines 
how  .  .  . 


Etched  Wiring  Grows 

Survey  of  copper-clad  laminated  plastics  sales 
sees  new  markets  in  other  industries 


CoppER-ci.AD  laminated  plastics, 
base  material  for  etched  printed 
wiring,  mav  raek  up  $11.  s  million 
sales  in  19s8  and  over  $22  million 
in  1961.  Sales  in  1957  were  about 
$7.5  million. 

The  estimates  arc  part  of  a  mar¬ 
ket  surscy  prepared  for  Formica 
Corp,  eosering  present  and  poten¬ 
tial  printed  wiring  applications  in 
electronics  and  other  industries. 

.\n  even  more  rapid  growth  is 
expected  after  1961.  Changcovers 
from  conventional  to  printed  wir¬ 
ing  arc  still  being  developed  in 
many  cases. 

Radio  and  tv  are  moving  toward 
more  extensive  use  of  printed  wir¬ 
ing.  Color  tv,  hi-fi  tuners,  ampli¬ 
fiers  and  assembly  kits,  built-in  in¬ 
tercommunications  systems  for  new 
homes  arc  all  market  builders. 

Ilic  crest  of  militars’  applica¬ 
tions  of  printed  wiring  is  not  ex¬ 
pected  until  after  1961.  Much  of 
today’s  military  electronic  equip¬ 
ment  uses  printed  wiring  and  more 
is  still  in  development.  Missile 
guidance  computers  are  given  as  an 
example. 

Plug-in  circuits,  to  cut  mainte¬ 
nance  costs,  arc  fostering  use  of 
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printed  wiring  in  communications 
equipment.  Dial  telephones,  central 
and  private  switchboards,  toll- 
charge  recorders  and  carrier  equip¬ 
ment  provide  potential  printed-cir¬ 
cuit  markets,  with  significant 
growth  expected  after  1961. 

Computers  under  development 
will  make  use  of  printed-circuit 
boards. 

Use  of  printed  wiring  is  coming 
into  extensive  use  in  electronic  in¬ 
struments.  Computer-tvpe  controls 
for  vehicular  and  railroad  traffic 
controllers,  automatic  elevator  sys¬ 
tems.  heating  and  air-conditioning 
could  spur  the  quantity  of  printed 
wiring  used. 

Hearing-aid  manufacturers  were 
large  users  of  printed  wiring  in 
1957.  I'hesc  firms  see  subminiature 
hearing  aids,  which  use  printed 
wiring,  building  up  in  sales  volume. 

Many  dictating  machine  manu¬ 
facturers  are  making  some  use  of 
printed  wiring.  It  has  heI|K’d  in  the 
development  of  compact,  portable 
machines  and  remote  dictating  ma¬ 
chines. 

Printed  instrument  panels  arc 
expected  to  Ik-  in  general  use  in 
autos  in  1960.  I’he  boards  have 


been  introduced  also  in  bus  and 
truck  voltage  regulators  and  are 
planned  for  use  in  high-frequency 
ignition  systems. 

Domestic  electric-stove  control 
panels,  which  are  becoming  increas¬ 
ingly  complex,  will  probably  use 
printed  wiring,  .\ir-conditioning 
firms  contemplate  using  printed 
wiring  in  remote-control  thermo¬ 
stats. 

Firm  Develops 
New  Silicones 

Mini..\ND.  MICH.— Jki  i  y  I.IKF 
dielectric  filling  compound,  a  cir- 
cuit-lxrard  iKlhcsive  which  forms  a 
built-in  shock  mount,  self-adhering 
tajx-  and  a  conductive  plastic— all 
are  Ix-ing  made  of  silicones  with 
heat  resistance  of  200  C. 

I  hese  examples  of  how  Silastic 
silicones  are  now  Ix-ing  adaptexl  to 
new  electronic  requirements  were 
shown  recently  at  the  Dow  Corning 
Co..  .MKlland,  Mieh.  Die  firm 
says  that  it  expects  militarx'  em¬ 
phasis  on  higher  equipment  operat¬ 
ing  temperatures  to  spread  silicone 
uses. 

The  filling  compound  is  in¬ 
tended  for  applications  where  liq¬ 
uid  dielectrics  are  used.  If  giKs 
into  the  com|>onent  as  a  viscous 
liquid  and  mav  Ik  jelled  with  heat 
and  a  cataivst.  It  has  the  electrical 
characteristics  of  silicone,  is  trans¬ 
parent  and  flows  freelv  enough  for 
use  as  an  impregnant. 

Ihe  circuit-board  adhesive  bonds 
copper  foil  to  silicone  glass  lami¬ 
nate  at  tem|Kratures  to  200  C. 
The  silicone  adhesive  acts  like  a 
shock  mount  and  forms  a  barrier 
to  humidity. 

'I1ic  laminate  is  radiation  re¬ 
sistant  and  will  take  extended  aging 
at  temperatures  up  to  250  C.  Its 
low  dielectric  constant  reduces  ca¬ 
pacitance  iKtvveen  wires. 

The  self-adhering  tajx-  can  lx- 
used  as  jacketing  on  resistors,  toroid 
coils  and  other  (Kid-shaped  compo¬ 
nents  when  moisture  resistance  is 
a  prime  need.  Low  loss  suits  it  to 
high-frequency  applications. 

'Die  conductive  plastic  has  a 
condiictivitv  of  O.I  mho  jx-r  centi¬ 
meter.  Conductivity  can  lx  varied 
by  blending. 
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Parts  Sellers 
Foresee  Rise 


CHICAGO — MANiirAcniRF.Rs  at 
the  big  (12,000  attciulancc)  1958 
KIc-ctronic  Parts  Distributors  Show 
here  genera Ilv  ex|x:ct  to  wind  up 
19s8  with  a  “big”  six  months  of 
sales.  I’he  19s"  tapering  off  has. 
they  re|5ort,  carrieel  over  into  the 
first  six  months  of  19sS,  but  the 
picture  t(Kla\  shows: 

Industrial  distributor  business  is 
considered  increasing  in  xohime 
and  in  breadth  of  prcKlncts.  Prices 
are  holding  up  “rcmarkablv.”  al¬ 
though  some  extra  discounts  arc  be¬ 
ing  offered.  Public  buying  is  brnist- 
ing  sales  of  replacement  items  in 
the  entertainment  fiekl. 

Manufacturers  see  a  marked 
trend  for  distributors  to  sell  the 
public  as  well  as  sers  icemen.  I’rank 
.\pple,  assistant  to  the  president  at 
Cxntralab,  savs  this  “hasn’t  hurt 
the  oxerall  business  toward  the 
ser\  iceman,  either."  Distributors, 
he  adds,  are  trving  to  asoid  duplica¬ 
tion  of  prcKlnct  lines. 

Mannfactnrers’  inventories  are 
s.iid  to  lx:  on  the  low  side.  Richard 
Hall,  general  sales  manager  of  .\m- 
plienol  Klectronics.  points  out  that 
“a  few  vears  ago  there  was  .1  cer¬ 
tain  nmnlx-r  of  standard  lines  with 
one  long  prrKlnction  run.  Now 
there  arc  more  complex  items  with 
shorter  priHlnction  rims.” 


Limestone 
can  also  profit 
your  piant 


For  more  than  200  years,  white 
men  have  been  exploring  V’irginia’s 
limestone  caverns.  Hundreds  of 
thousands  of  tourists  a  year  now 
troop  through  these  underground 
wonderlands.  But  far  more  impor¬ 
tant  to  your  new  plant  is  the  role 
this  same  limestone  plays  in  the 
State’s  growing  industries. 

Six  million  tons  a  year  of  high 
grade  limestone  pour  from  Virginia 
quarries.  Much  of  this  becomes 
soda-ash.  caustic  .soda,  agricul¬ 
tural  lime,  cement  and  fluxing 
stone.  .And  these  arc  just  a  few  of 
the  materials  .  .  .  from  coal  to 
timber,  from  fish  oil  to  peanuts 
.  .  .  that  roll  up  to  your  Virginia 
plant  at  short-haul  savings. 

Find  out  now  about  Virginia’s 
unusual  combination  of  competi¬ 
tive  advantages  for  your  new  plant. 
Its  conservative,  home-rooted 
manpower.  Its  top  land,  sea  and  air 
transport.  Its  nearness  to  great 
Northeastern,  Southern  and  Mid¬ 
west  markets.  Its  ample  industrial 
water,  electric  power,  natural  ga.s. 
Its  thrifty  government  .  .  .  mild 
climate  .  .  .  and  pleasant  living. 
For  complete,  confidential  site- 
finding  help,  write,  telegraph  or 
telephone — 


Miners  Sponsor 
Research  Study 


iMoiii  MAJOR  iiiiiiiiig  hriiis  arc 
s|>onsoriiig  a  research  program  to 
<levelop  uses  and  iiiulerstaiidiiig 
of  selenium  and  tellurium,  bv- 
pnxhicts  of  cop|x:r  and  lead  re¬ 
fining. 

riie  studs  will  1h’  made  bv 
H.ittelle  Memorial  Institute,  which 
li.is  done  extensise  ssork  on  flic 
semiconductor  pro|xrties  of  the 
two  elements.  Imestigations  will 
coser  applications  m  semicon¬ 
ductors,  electnxhemical  solutions, 
metals  and  organic  chemicals. 

Both  are  rectifier  materials.  In 
addition,  both  base  promising  uses 
in  coni]X)mid  scinicondnctors. 
I'ields  of  interest  include  electronic 
refrigeration,  solar  batteries,  thenno- 
clectrics  and  infrared. 


Virginia  Department  of  Conservation  and  Development 

DIVISION  OF  PLANNING  AND  ECONOMIC  DEVELOPMENT 
Stale  OFHc*  Building,  Richmond,  Vo.  Telephone  Ml  4-4111,  E*t.  2911 


CIRCLE  16  READERS  SERVICE  CARD 
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What’s  New 

IN  TELEVISION?  RADIO? 

HI-FI?  RECORDS? 

you’ll  find  all  the  answers  at 

THE  BRITISH  HATIOHAL 


EARLS  COURT 
LONDON 


August  26- 
September  6  19^8 


Organised  by 

THE  RADIO  INDUSTRY  COUNOL 

59  RUSSELL  SQUARE,  LONDON,  W.C.I,  ENGLAND 

Telegrams ;  oiOARtoN  westcent  London. 


CIRCLE  17  READERS  SERVICE  CARO 
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ENGINEERING  REPORT 


British,  French  Disclose  Three-D  Radar 


rURF.IvD  RADAR  system  of  “almost  fabulous 
]Krformance”  lias  recently  l)eeu  disclosed  by 
Britain’s  First  Sea  Lord  Karl  Mountbatten.  lie 
said  the  radar  serses  as  a  general  long-range  warn¬ 
ing  system  and  gives  accurate  data  on  the  ranges, 
bearing  and  height  of  enemy  aircraft.  .\nd  in 
Brussels,  a  “three-D”  civilian  adaptation  of  a 
militars  system  develo|x;d  by  French  firm  Societe 
Nouvelle  d’Kleetroni(|ue— Radio  Industrie  is  Ix-- 
mg  shown  at  the  World's  I'air.  One  has  lH:en 
ordered  for  Brussels  air  traffic  control  center. 

SILIC:()N  C’ARBIDF.  RFCri  lFIFR  niav  lx  mar¬ 
keted  in  12  to  IS  months,  savs  one  industrv 
source.  Device  would  o|xrate  at  sOT)  to  600  C 
compared  to  silicon’s  top  of  alxiiit  200  C  and 
germanium’s  top  of  alxmt  12s  C.  First  units  will 
probably  lx  very  c\|X‘nsive  and  limited  in  their 
application,  but  continuing  development  work 
may  eventually  produce  devices  with  wider  appli¬ 
cation. 


combine  h-f  advantages  of  germanium  with  high- 
temperature  advantages  of  silicon  in  one  tran¬ 
sistor.  New  gallium  arsenide  diode  has  operated 
at  6,0(XJ  me  and  shows  promise  as  an  ultra-high- 
s|xed  switch  for  electronic  computers  requiring 
s|X‘ed  measured  in  billionths  of  a  second. 

RUSSIAN  BRAIN  RF.SFARCHFRS  have  devised 
an  electronic  helmet  with  sO  electrodes  that  is 
put  on  a  patient’s  head.  .\n  equal  number  of 
luminous  pcaints  appear  on  a  tv-t\pe  screen.  When 
the  ]xitient  sits  quietly  in  a  dark  rcKnn,  scientists 
re|jort.  the  brightness  of  all  the  blips  is  about 
equal.  But  if  the  |xitient  is  asked  to  divide  I.IJOO 
bv  four,  some  points  go  out,  and  others  become 
brighter  or  blink.  Soviet  scientists  say  they  have 
also  devised  a  magnifying  plate  with  50  elec¬ 
trodes  only  a  few  scj  mm  in  size.  This  is  applied 
to  the  patient’s  head  for  detailed  study  of  a  given 
sector  of  the  cerebral  cortex,  'niiis,  they  say, 
electrical  activity  of  a  small  sector  of  the  brain  is 
magnified  and  projected  on  the  screen. 


.MK'ROW  A\'F.  DIODF.S  and  |)ower  rectifiers 
made  of  gallinni  arsenide  have  Ixen  deveIo|xd 
ex|xrinientally  by  RC.\.  Rectifier,  says  the  eom- 
pany,  ojxrates  effeeti\el\  at  teni|xratures  alxive 
2H6  C.  Advances  are  also  rejxirted  in  the  use 
of  gallium  arsenide  in  transistors.  Object  is  to 


RCK’KKl  TO  N'F.NUS  will  be  launched  by  the 
USSR  Ixtwcen  1%2  and  1%7.  according  to  a 
Hungarian  publication  which  quotes  Soviet  sci¬ 
entist  Kiilebtsevieh.  Plans  reportedly  call  for  a 
five-stage  rrxket  with  a  takeoff  weight  of  250  tons. 
No  other  details  available. 


TECHNICAL  DIGEST 


•  Traiisp.irciit  iiictal  film  can  be 
|)laccd  on  glass  at  riMim  tempera¬ 
ture.  to  give  eoiuhictise  coating 
through  which  heating  current  can 
be  sent  to  present  fogging  and 
icing  of  aircraft  and  ens  ironnient.il 
chamber  svindows.  Indinni  and  tin 
are  evaporated  separatelv  from  con¬ 
centric  |)ools  for  45  min  in  oxs- 
gen  atmosphere  while  gl.iss  is 
rot.ited  alongside.  Snbsec|nent  bak¬ 
ing  at  200  C  for  one  to  10  hours 
conserts  deposit  to  indiinn-tni  ox¬ 
ide  and  develops  niaximnni  trans¬ 
parency  III  B.ittelle  teeliniqne. 

•  Fallout  dose  rate  indicator 
using  photrxondnetive  cadmium 
sulfide  crvstal  permits  mmiatnri/ed 
p.ickagnig  yet  gives  rnggeslness  and 
high  sensitivitv.  I  ligh-pnritv  crys¬ 
tals  are  grown  bv  pl.icing  CdS 
powder  in  scaled  cpiart/.  tube  filled 
with  II  S  and  heating  to  1,000  C. 


After  slabbing  and  dicing,  elec- 
trcKles  are  applied  by  ultrasonically 
vibrating  indinni  on  desired  crystal 
surfaces  at  200  C.  lo  overcome 
niemorv  for  past  gamin  i  irradiation. 
\'ietoreen  unit  for  Signal  Corps  has 
built-in  radimn  source  to  keep  crys- 
t.il  in  senii-aetivated  state. 

•  Solid-state  power  switch  action 
is  obtained  in  new  W'estmghousc 
Dvnistor  diode  bv  .ippiving  liigh- 
energv  reverse  pulses  to  increase 
inverse  voltage  past  breakdown. 
Unstable  ncgative-resistancx’  region 
in  characteristic  curve  makes  on-off 
switching  possible.  This  element 
|xrforms  some  functions  of  sensi¬ 
tive  relavs  in  control  circuits. 

•  Digital  integrator  developed  bv 
Kastman  Kinlak  shows  tristimu- 
his  values  for  unknown  color  to 
five  decimal  places  in  167-scc 


rmniing  time  of  GK  recording 
spectrophotometer  to  which  it  is 
connected.  Berkelev  magnetic 
tachometer  units  convert  aiwlog 
readings  of  photometer  to  pulses 
for  starting  and  stopping  9-kc  pulses 
that  drive  the  three  counters. 
Piineliecl  tape  driven  in  svnehro- 
nism  with  wavelength  cam  feeds 
pulses  in  sequence  to  counters. 

•  King-slia|X'd  probe  clrop|xd 
ov  er  glass  envelopx  of  tulx  provides 
sufficient  electrostatic  pickup  m 
r-f  and  i-f  circuits  for  driving  Kings¬ 
ton  absorption  analvzer.  for  show¬ 
ing  circuit  waveforms  on  cathode- 
ray  screen.  Semicircular  version  of 
prolx  permits  waveform  pickup  of 
separate  parts  of  twin-triods  such 
as  6SN7.  Metal  inner  surface  of 
phenolic  probe-  ring  grx's  to  analv¬ 
zer,  while  metal  outer  surface  is 
grounded. 
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Tape  Controls  Coordinate  Table 


Programmed  machine-tool  control 
gets  a  push  by  a  recently  announced 
automatic,  coordinate-setting  sys¬ 
tem.  The  equipment,  developed  by 
Airmec,  Ltd.,  England,  is  said  to 
provide  programmed  control  of 
leadscrews  of  a  coordinate  table 
with  a  resetting  accuracy  of  0.0003 
in.  on  a  100-in.  table. 

The  table  position  may  be  set  up 
manually  or  automatically  by  means 
of  punched  tape.  The  tape  contains 
coordinate  information  for  up  to 
300  operations.  Information  can  be 
recorded  for  tool  selection,  a  choice 
of  ten  tools  being  available  for 
every  recorded  coordinate  setting. 

The  positioner  unit  measures 
the  total  angular  rotation  of  the 
leadscrew  by  means  of  a  coded 
di.sk.  System  accuracy  is  achieved 
by  ensuring  that  final  approach  is 
from  the  same  direction  and  cumu¬ 
lative  errors  are  corrected  by  a  cam 
in  the  positioner. 

The  positioner  measures  absolute 
angle  of  rotation  of  the  lead-screw 
and  not  the  change  of  angle.  Con¬ 
sequently,  the  table  automatically 
repositions  itself  without  further 
rezeroing. 

When  using  punched  tape  as  the 
input  media,  each  digit  in  the  co¬ 
ordinate  is  represented  by  a  column 
having  ten  hole  positions.  A  single 
hole  is  punched  in  the  position  rep¬ 
resenting  the  digit  required.  Hence 
each  coordinate  requires  five 
punched  holes. 

Tool  selection  is  provided  by 
another  column.  A  single  hole  in 
one  of  ten  positions  in  the  column 
records  the  tool  required  for  the 
particular  operation. 

On  a  coordinate  table  having  a 


movement  not  exceeding  100 
inches,  the  digits  represent  tens 
of  inches,  inches,  tenths,  hun¬ 
dredths  and  the  final  digit  steps  of 
0.002  inch.  Scaling  factors  can  be 
employed  to  provide  greater  total 
traver.se  or  less  traverse  with 
smaller  setting  intervals.  However, 
this  complicates  planning  the  tape, 
since  the  scale  must  be  taken  into 
account  when  punching  the  coordi¬ 
nate  information. 

The  .setting  accuracy  of  the  sys¬ 
tem  depends  upon  the  degree  of 
freedom  in  the  slides,  the  inertia 
of  the  slides  and  the  final  approach 
speed.  To  obtain  maximum  ac¬ 
curacy,  the  motor  speed  is  reduced 
by  means  of  a  gear  lx)x  for  the 


final  approach.  In  addition,  the 
lead.screw  drive  is  via  two  electro¬ 
magnetic  clutches  that  provide  fast 
mechanical  connection  and  discon¬ 
nection  to  the  required  speed  shaft, 
thus  removing  motor  inertia  from 
the  system  as  .soon  as  the  correct 
position  is  reached.  In  this  way, 
a  .setting  accuracy  of  the  order  of 
one  degree  may  easily  be  achieved, 
which  on  a  100-inch  table  repre¬ 
sents  0.0003  inch. 

When  operating  on  punched 
tape,  a  signal  starts  the  machining 
operation  when  the  table  has 
reached  the  correct  position.  At 
the  .same  time,  the  control  circuits 
are  di.sconnected  to  ensure  that  no 
further  table  movement  can  take 
place.  A  signal  for  table  clamp  op¬ 
eration  is  also  available. 


Electronics  Rides  ‘Piggyback’ 


Electrocardiograph  lelemetorinq  lyttem  ha*  been  dereloped  by  Webb.  Campbell  and 
Hartsock  oi  the  Agricultural  Engineering  DW.  oi  the  Dept,  oi  Agriculture.  It  measures 
heart  beat  oi  animal*  to  determine  eiiect  oi  nol*e  *tre**.  Nearby  recelrer  *upplie*  data 
to  recorder.  Telemetering  technique  permit*  onimal  to  *tay  in  normal  habitat 


MEETINGS  AHEAD 

May  19-21;  Klcctronic  Parts  Distribu¬ 
tors  Show,  Conrad  Milton  Hotel, 
Cliicago. 

May  19-23:  International  Convention 
on  Microwave  X'alvcs.  Institute  of 
Pilectrical  Kngincers,  contact  secre¬ 
tary,  Savoy  Place,  Lotidon. 

May  21-23:  Knergy  Instrumentatioti 
Conf.,  Automatic  Controls  .Applied 


to  Gas.  Flectric  and  Steam  Systems, 
1S.\,  New  A'ork  City. 

May  27-28:  Second  KI.\  Conf.  on 
.Maintainability  of  Klectronic  F.quip., 
Univ.  of  Penn.,  Phila. 

June  2-4:  National  Telemetering  Con¬ 
ference,  MF.F,  IS.\.  ARS,  Ixird  Bal¬ 
timore  Motel,  Baltimore.  Md. 

fiinc  4-6:  .Armed  Forces  Communica¬ 
tions  and  Klectronic  . Assoc. ,  F.xhibit, 
Motel  Sheraton  Park,  AA’ash.,  D,  C. 


|unc  5-6:  Second  National  Conference 
on  Production  Techniques,  IRF, 
PGP'F,  Motel  New  Yorker,  New 
York  City. 

June  16-18:  Military  F.lectromcs  Sc'cond 
National  Convention,  Sheraton  Park 
Motel,  AA'ashington,  D.  C. 

Aug,  19-21:  AA'cstern  F.leetronic  Show 
and  Convention,  AAF.SCGN,  IRK, 
AA’CK.M.A,  Pan  Pacific  .Auditorium 
&  .Ambass.idor  Motel.  Los  .Angeles, 
Cahf. 
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Versatile  New  Westinghouse 
Miniature  Fission  Counter! 


NEW  WL-7186  OPERATES  IN  ANY  POSITION 
...AT  TEMPERATURES  UP  TO  125°  Cl 


The  nigged  new  WL-7186  is  ideal  for  thermal  neutron 
flux  mapping,  for  taking  low  power  reactor  data,  or 
for  control  channels.  It  operates  efficiently  in  any 
position  ...  at  temperatures  up  to  125”  C  .  .  .  and 
since  the  chamber  and  integral  cable  are  of  stainless 
steel,  it  can  be  immersed  in  water. 

The  sensitive  material  is  highly  enriched  U-235.  Sen¬ 
sitive  length  is  H"  and  is  located  H*  from  end. 

Character ittics  of  tho  WL-718(  art: 

Sensitivity:  .01  cps/nv 
Operating  voltage:  250-400  v 
Output  pulse:  10"^  volts 

voucAN  ti  SU£|...iprrii 

^^stinghouse 
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Find  out  for  yourself  how  the  new  Westinghouse 
WL-7186  can  be  used  in  your  application.  Send  in 
the  coupon  below  for  complete  information.  Sample 
orders  are  invited. 

I - 1 

I  ai.at.  t.nd  m.  c.mul.t.  inf.rmati.n  .n  th.  n.w  W.«ting-  I 

I  h.u«.  WL-nSC  I 

I  NAME _  I 

I  I 

I  ADDRESS _  I 


1  Sand  tat  WaatincHouaa  Elactric  Carsarttian,  Clactranic  | 
I  Tuka  DivUian,  Elmira.  Naar  Vark  | 

L - 
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military  business 


Industry  to  Get  Space  Work 


Outside  research  sources  will  do 
the  civilian  space  agency's  elec¬ 
tronics  work  under  contract 

The  National  Aeronautics  and  Space  Agency— re¬ 
cently  recommended  by  President  Kisenhower  to 
grow  out  of  the  National  Ad\isoiy  Committee  for 
Aeronautics— will  farm  out.  on  a  contract  basis, 
research  studies  in  the  fields  of  electronics,  guidance 
and  physiology. 

Budget  increase  to  take  care  of  N.\SA  during 
fiscal  year  1959  is  expiceted  to  be  SI 00  million  over 
and  beyond  NAC.\’s  current  $100  million.  Increase 
for  fiscal  year  1%2  will  be  at  least  $500  million. 

Reason  given  by  N.\C.\  director  Hugh  I..  Diydcn 
for  subcontracting  electronics  and  guidance  work; 
“0\cr  the  years.  N.\C.\  has  concentrated  for  the 
most  part  on  flight  problems  in  the  fields  of  aero¬ 
dynamics.  propulsion  and  structures  and  structural 
materials.” 

.Although  it  would  be  possible  for  N.\S.\  to  estab¬ 


lish  new  research  centers,  Drydcn  said,  doing  so 
would  be  expensive  as  well  as  a  jKrsonnel  drain  on 
industiy  and  other  government  sources. 

Of  the  three  top  priority  space  problems  the 
nation  faces,  N.\S.\  will  handle  satellites  and  space 
craft  to  probe  the  secrets  of  the  solar  system. 
(Ki.ecironics.  May  9,  p  7).  ARP,\  will  manage 
militars’  reconnaissance  satellite  and  space  craft 
projects. 

Space  projects  useful  to  both  military  operations 
and  civilian  science  will  be  reviewed  jointly  by 
N.\S.\  and  .\RP.'\  to  determine  which  agency 
should  get  the  assignment  or  whether  both  should 
work  on  it  together. 

.\bout  200  Siitellite  and  sjxice  craft  projects  have 
been  proposed  by  .\mcrican  industry— mostly  bv  the 
aircraft  industiy— to  date,  Diydcn  says. 

Drydcn  predicts  "the  construction  of  satellite  ob 
scr\-atorics  within  a  few  years  that  will  circle  the 
earth  at  altitudes  of  several  thousand  miles  and 
transmit  data  from  interplanetary  space.”  l.ater: 
“lunar  circumnavigation.” 


MILITARY  ELECTRONICS 


•  Five  new  teleinctrs  ships  arc 
now  part  of  the  .Xir  Force  Missile 
lest  Range  that  lK‘gins  at  Cape 
Canascral,  Fla.,  and  ends  some 
5,000  mi  away  at  Ascension  Island. 

Known  as  CIMAVI’s,  the  new 
ships  record  impact  data  and  chart 
the  flight  of  the  long-range  missiles 
between  St.  Lucia  Island  and  the 
5,000-mi  gap  to  Ascension.  Ibey 
supplement  the  fleet  of  six  I  S 
(Freight  Supply)  vessels  which 
started  scrsicing  the  tracking  range 
about  a  year  ago  (Ei.ectromcs, 
.\ug.  20,  i957,  p  40). 

Both  fleets  of  tracking  ships  are 
operated  bv  Pan  American’s  Guided 
Missiles  Range  Division  as  part  of 
its  contract  with  ARDC  in  estab¬ 
lishing.  equipping  and  operating 
tracking  bases  along  the  5,000-mi 
missile  rdute. 

•  Seseral  Titan  ICBM’s  have 
been  built  and  are  currently  set  up 
in  new  1 5-story  vertical  test  facil¬ 
ities  near  Denver.  Largest  of  the 


lot  is  the  two-stage,  6,500-mi-rangc  j 
'Litan,  said  to  be  scheduled  for  fir¬ 
ing  at  Cape  Canaveral  this  year 
The  missile  also  has  Inren  proposed, 
with  added  stages,  for  flights  to  and 
around  the  moon. 

•  Development  of  a  “Tactical 
.\riny  Operations  Center”  (T.\(XJ) 
is  currently  underway  at  Aeronu- 
tronic  Systems,  a  subsidiary  of  Ford 
Motor  Co. 

To  be  mounted  in  vans,  I'.XOC 
will  give  an  army  commander  a 
refined  means  of  selecting  targets, 
determining  priorities  and  coordi¬ 
nating  the  weapons,  electronic  war¬ 
fare.  tactical  aircraft  and  combat 
surveillance  elements  in  his  com¬ 
mand. 

amipiiter  complex,  data  proc¬ 
essing  and  visual  display  equipment 
form  the  heart  of  I'.XOC.  .Xrinv 
Signal  Research  and  Development 
Labs  will  administer  the  $6.85  mil-  i 
lion  contract.  I'he  project  is  ex-  I 
pected  to  take  four  years.  1 


CONTRACTS 

AWARDED 

Ilazeltinc  gets  $946,215  contract 
with  the  .\riny  Signal  Supply 
.\gency  for  1 2  ground  transport¬ 
able  radar  detection  sets,  ,X\/ I'PS- 
25. 

.Motorola  yvins  a  $918,055  contract 
with  .Xrmy  Signal  Supply  .Xgency 
for  740  ground  y  ehicular  radio  coin- 
mnmeation  sets,  .\\/\'KC-6. 

GF,  yvill  supply  .Xir  Materiel  Com¬ 
mand  with  automatic  flight  control 
system,  .Xl'/.X42Ci.  initial  spares, 
spare  parts  and  data  for  the  l'-105 
under  $5,617,800  contract. 

Kearfott  will  sell  vertical  control 
components  for  the  .XN7.XJN-5 
compass  system  to  be  used  in  the 
F-101  .Xir  Materiel  Command  un¬ 
der  a  $180,120  contract. 

Arma  div.  of  American  Bosch  ,\rina 
yvill  supply  AMC  yvith  components 
of  the  t\  fire  control  system  to  lx- 
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used  in  the  B-s2  under  a  $885,000 
euutraet. 

Send  Carrp.  of  Aiiieriea  gets  a 
$526,090  eoutraet  with  AMC  for 
airborne  infrared  reeeising  sets, 
AN7AAR-12. 

Minnea|N>lis-lloiK'ywcll  sells  an 
arinanient  control  system  to  AMC 
under  a  $587,555  contract. 

Andrea  Radio  sells  interphone  con¬ 
trol  systems  including  p;mel  for  use 
in  the  KC-155,  B-52C;  and  1  -lOOK 
to  AMC  under  $1,156,890  con¬ 
tract. 

Collins  gets  $59d,095  contract 
with  AMC  for  h-f  radio  eommnm- 
cation  sets  for  the  C-1  50.\. 

RC7\  sells  a  microwa\e  system  for 
Spain  to  Rome  .\l’  nejxit  for 
$l.275.l-»8. 

Roanwidl  sells  1 5,f)90  microphone 
and  earphone  headsets  to  Rome 
.\l'  IX-jxit  under  $510.8-14  con- 
D  tract. 

Hendix  International  sells  telemetry 
equipment  to  Naw  Purchasing  Of 
tier,  NN’ashington  under  a  $256,765 
contract. 

Brning  gets  a  $202,866,500  pro¬ 
duction  contract  with  .\ir  Materiel 
C!onmiand  for  150  more  KCM55.\ 
t.mkers.  bringing  the  total  now  on 
order  to  5-15.  Production,  exjxcted 
to  l.ist  through  1959.  will  reach  .i 
jx-.ik  of  1  5  a  month  this  \ear. 

I'airchild  Kngine  and  .\irplane  sells 
CM25B  cargo  pl.mes  to  .WIC  un¬ 
der  a  $1.4-18.969  contract. 

Martin  gets  a  $10,192,000  con¬ 
tract  with  .WIC  for  production  of 
the  rM-76.\  Mace  snrfacc-to-snr- 
f.iee  .\ir  l  orce  missile,  data  and 
sp.ires.  Inertial  guidance  is  pro¬ 
duced  b\  .\C  Spark  Plug. 

Burroughs  is  awarded  a  $10,851.- 
000  contract  to  produce  electronic 
erpnpment  for  .\rmy  Signal  Corps. 
.\rmy  spokesman  s;iys  equipment  is 
to  transmit  secret  and  confidential 
messages. 


FREE  ANALYSIS 


OF  YOUR  DIFFICULT  MACHINING 
PROBLEMS 


Photti  courtexy  C-MAR  Corp.,  Manaaquan,  X.  J. 


23  HOLES  AND  SLOTS  DRILLED  IN  CERAMIC  AT  ONCE! 

PROBLEM:  driO  23  holes  and  slots  in  a  mica  wafer  for  radar  tube  spacers, 
then  repeat  the  process  time  and  again  with  exact  spacing  and  tolerance. 
SOLUTION:  A  Raytheon  Impact  Grinding  Analyst  recommended  using  alumi¬ 
num  oxide  ceramic  spacers  m  place  of  mica.  He  suggested  machining  the 
ceramic  by  building  a  jig  template  to  hold  the  23  tool  bits  in  precise  location 
and  silver  brazing  them  all  to  a  Raytheon  Impact  Grinder  tool  holder.  RESULT: 
the  successful  production  of  ceramic  spacers  with  precise  accuracy.  The 
ceramic  rather  than  the  usual  mica  provides  quiet  tube  performance,  doubles 
tube  life. 

HOW  YOU  CAN  BENEFIT- 

Whatever  your  difficult  cutting,  slicing,  drilling, 
engraving  or  shaping  problems-in  hard  or  brittle 
materials-a  Raytheon  Impact  Grinding  Analyst 
can  help  you  find  the  answer -without  cost  or 
obligation.  For  full  details,  mail  the  coupon  below 
. . . today ! 


in  Efmctronics 
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MAIL  THIS 
COUPON 
FOR  FREE 
ANALYSIS 

— without 
cost  or 
obligation. 


1 


TO  RAYTHEON  MANUFACTURING  COMPANY 
COMMERCIAL  EQUIPMENT  OlVISION 
INDUSTRIAL  PRODUCTS  DEPT.  EWS 
WALTHAM  54,  MASSACHUSETTS 

□  Please  send  me  literature  on  Raytheon  Impact 
Grinders. 

□  Please  have  a  Raytheon  Impact  Grinding  Analyst 
contact  me. 

My  problem  is:  (describe  metals,  or  non-metals  involved, 
tolerances,  etc.) 


NAME- 


COMPANY^ 
ADDRESS- 
CITY _ 
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McGRAW-HILL  PUBLISHING  COMPANY 

330  WMt  42nd  St..  N*w  York  36.  N.  Y. 


One  of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 
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A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking.  It  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
••WHY  and  HOW  booklet."  Room  2710. 


All  business  is  specialized 


. . .  and  nothing  specializes  on  vour  business  like  your  business  paper 


Here’s  a  smart  business  man.  He  spends  his  time  where 
every  sitzmark  parks  a  prospect  at  his  feet.  It’s  simple 
sense:  He  specializes . . .  and  it  pays\ 

Your  business  is  specialized,  too . . .  and  so  is  your 
business  paper.  The  time  you  spend  with  it  pays  ...  for 
its  editors  are  experts  in  your  specialty.  They  scout  the 
field  . . .  report  what’s  good  that’s  new  . . ,  find  ideas 
that  worked . . .  suggest  methods  to  keep  you  a  leap 
ahead  of  competition. 

The  ad  pages  are  as  specialized  as  the  editing.  They, 
too,  tend  strictly  to  business  . . .  your  business.  They 
bring  you  data  on  new  products,  new  materials . . . 
gather  in  one  place  a  raft  of  ideas  on  where-to-buy-what. 
or  how  to  make  (or  save)  a  dollar. 


That’s  help  you  can’t  find  concentrated  into  such  quick 
reading  time  anywhere  else!  It’s  help  that  puts  many  a  man 
out  front  in  his  field,  as  a  specialist  who  knows  what’s 
what  today  . . .  sees  what’s  coming  tomorrow.  It’s  simple 
sense  to  read  every  page,  every  issue. 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it's 
a  member  of  the  Associated  Business  Publications.  It's  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality . . . 
And  it's  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  time. 
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NEW  PRODUCTS 


Computer  Parts  Flourish 


(I)  I  Vrroxcnl)c  of  America,  inciii<»r\  core,  (2)  I  licriiio  Materials,  Inc.,  ferrite  cores.  (^)  Magnetics  Research 

C:o.,  sihft  register.  (-4)  (ieiieral  Ceramics  Ckirp.,  memory  cores.  (5)  X’ector  Klectronics  Co.,  computer  patchboard, 
(b)  RCA,  switching-circuit  transistors 


C>)MPmF.R  designers  and  control  engineers  are  faced  with  an  increasing 
coinplexitv  of  circuitry  in  military  and  commercial  systems.  Manufac¬ 
turers  arc  offering  more  compact  components  to  fit  those  needs. 

Ferroxciibe  C'orp.  of  .America,  50  K.  Bridge  St.,  Sangertics,  N.  Y., 
(50),  has  the  M5  memoiy  core  designed  for  transistorized  memory 
circuits.  Switching  time  is  2  /isec  with  a  current  of  -450  ina  at  40  C. 

Now  available  from  I'hermo  Materials,  Inc.,  4040  Campbell  .Avc., 
.Menlo  Park,  Calif.,  (51),  are  ferrite  cores  designed  for  logic  and  switch¬ 
ing  circuits  controlling  flow  of  information  in  and  out  of  memory 
svstems.  Switching  time  is  alxmt  1  /isec  at  alxiiit  a  0.5  fiscc  rise  time. 

Magnetics  Research  Co.,  Inc.,  255  Grove  St.,  W  hite  Plains,  N.  Y., 
(52),  produces  a  5-bit  magnetic  shift  register.  Timing  and  driving  is 
accomplished  by  a  single  transistor  mounted  on  the  p-c  board.  Output 
voltages  are  trajx'zoidal  in  sha|X'  with  a  mininmm  5-^scc  flat  top. 

A  line  of  ferrite  magnetic  memory  cores  for  transistorized  memories 
is  announced  by  General  Ceramics  Corp.,  Keasbey,  N.  }.,  (55).  Switch¬ 
ing  time  is  less  than  1  nscc  with  550  ma  full  drive,  nnnensious  arc 
0.050  in.  o-d,  0.050  in.  i-d  and  0.015  in.  in  height,  all  with  a  tolerance 
of  ±0.(K)2  in. 

A'eetor  Klectronic  Co.,  IKK)  Flower  St.,  Glendale  1,  Calif.,  (54), 
presents  a  line  of  computer  patchboards  that  proside  a  simple  answer 
to  the  need  for  nmlticonncction  single  conductor  patching.  'I  hcy  are 
useful  for  test  panels  and  computers  where  preprogramming  is  not 
a  necessity. 

riiree  new  junctron  transistors  of  the  germanium  pup  alloy  tvpcs 
designed  for  use  in  high-current  switching  circuits  of  military  and 
industrial  computers  and  in  other  on-off  control  circuits  arc  presented 
by  Radio  Corp.  of  America,  Somerville.  N.  J.,  (55). 


For  more  information  use  READER  SERVICE  Card 


Pumping  System 
building  block  type 

NRC  Kquipnifni  Corp.,  160 
Charleinont  St.,  Newton  Highlands 
61,  Mass.,  announces  an  integrated 
line  of  high  \aciuini  components 
equipped  with  mating  qnick-con- 
nect  flanges.  The  5550  series  build¬ 
ing  block  pumping  svstem  permits 
operation  down  to  10"’  mm  llg,  and 
should  find  application  in  pilot 
plants  and  small  production  opera¬ 
tions  as  well  as  in  laboratories. 
.Among  its  uses  are  semiconductor 
research  and  manufacture,  develop¬ 
ment  and  small  scale  manufacture 
of  precision  capacitors,  resistors  and 
other  electronic  products.  Circle 
56  on  Reader  Serxice  Card. 

(CONTINUED  ON  PAGE  40) 
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coiic  is  threaded,  permitting  the  in¬ 
sertion  of  an  Alnieo  magnet  which 
is  mounted  on  a  vibration-proof 
screw.  Strength  of  tlie  magnetic 
field  liolding  the  ball  in  the  center 
of  the  case  can  Ix'  precisely  adjusted 
oxer  a  wide  range  of  G  lexels  by 
screw  adjustment  of  the  distance 
iK'tween  the  magnet  face  and  the 
apex  of  the  cone.  W'hen  accelera¬ 
tion  or  shock  reaches  a  sufficient 
lexel  the  ball  rolls  up,  contacts  the 


Inertia  Switch 
miniature,  rugged 

Inerti.x  Swnen  Division  of  Safe 
Lighting.  Inc.,  S27  Lexington  .\xe.. 
New  York  17,  X.  Y.  I  his  minia¬ 
ture,  rugged  inertia  switch  operates 
on  a  new  principle  using  onlv  one 
moving  part.  \  precision  ground 
steel  ball  normallv  rests  on  an  in¬ 
verted  cone  in  the  brass  switch 
bodv.  Hie  hollow  bodv  below  the 


cap,  closing  the  clcctric-al  circuit. 
Circle  57  on  Reader  Scrxicc  Card 


shaft.  .Accuracy  of  the  C-711  series 
is  Ixtter  than  ±  one  bit  and  the 
transition  points  of  each  bit  are 
held  to  within  ±  0.05  deg.  I'orque 
is  less  than  O.-l  in.-oz  and  inertia  is 
less  than  1 50  gm-cm’.  Dimensions 
are  5  in.  in  diameter  bv  1.000  in. 
in  depth.  Circle  58  on  Reader 
Sersiee  Card. 


Shaft  Encoder 
multiposition  unit 

D.viex  Division  of  C.  M.  Ciannini 
&•  Co.,  Inc.,  1507  S.  Mvrtle  .Ve.. 
Monroxia,  Calif.  I’he  C-700  series 
shaft  encoder  line  features  compact, 
rugged  units  xvith  up  to  1.02-1  posi¬ 
tions  in  one  revolution  of  the  input 


include  2-ampcre  d-c  resistixe  load 
contacts,  minimum  life  of  10,000 
ojxrations,  acceleration  setting 
range  of  1.5  to  5.0  g  xvith  a  setting 
accuracx  of  ^  0.25  g.  temperature 
range  of  —  50  to  -f  1 50  I  ',  and  im- 
numitx  to  xibration  of  5  to  500  cps 
at  5  g.  Circle  59  on  Reader  Serv¬ 
ice  Card. 


SPST  Switch 

omnidirectional 

The  \V.  L.  M.sxson  Corp..  -17-57 
.Austell  Place,  L.I.C.  1.  N.  Y.  Model 
117  is  a  loxv-cost  spst  acceleration 
sxvitch  xvith  omnidirectional  sc-nsi- 
tivitv  in  a  single  plane  and  adjust¬ 
able  acceleration  setting,  l  eaturcs 


iients.  Standard  contact  protcctoi 
tvpc's  are  noxv  available  for  a-r 
xvorking  voltages  ranging  from  26 
to  1  56  v,  xvith  coil  currents  from 
0.20  to  1 .2  am|xres.  Pigtail-tx  pe 
construction  of  the  supressors  as 
•sures  ease  of  mounting  in  any  posi¬ 
tion.  Bulletin  SR-150.A  is  axail- 
able.  Circle  60  on  Reader  Service 
Card. 


Contact  Protectors 
for  arc  suppression 

Intern STIONAL  Richeier  Corp., 
1521  P’..  Grand  Axe..  FI  Segundo, 
Calif.,  has  dexeloped  a  nexv  series 
of  selenium  contact  protectors  for 
a-c  xoltages,  to  eliminate  arcing  and 
erosion  across  the  contacts  of  re¬ 
lays,  sxvitches  and  other  compo- 


split  rectangular  section  ceramic 
block  s;mdxvich  nesting  10  silxer 
contacts.  The  ceramic  halxes  mate 
to  close  tolerances.  The  silxer  con¬ 
tacts,  male  and  female  components, 
are  sep;irately  crimped  using  stand¬ 
ard  AMP  t(K)ls,  hand  mated,  then 
placed  in  one  half  of  the  ceramic 
nests.  Circle  61  on  Reader  Service 
Card. 


Ten-Wire  Connector 
split  ceramic  block 

AMP  Inc.,  Harrisburg.  Pa.,  has 
dexelo|X‘d  a  high  temjxTature  and 
radiation  resistant  10-xvire  split 
case  connector  block  (No.  16  .Axvg), 
designed  for  1,000  F  working  tem¬ 
perature.  100,000  ft  plus  altitude, 
560  X  corona  starting  xoltage  and 
960  X  flashoxer.  It  consists  of  a 


(Continued  on  page  42) 
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AMERICA  ALWAYS  OUTPERFORMS  ITS  PROMISES 


We  grow  so  fast  our  goals  are  exceeded  soon  after  they  are  set! 


7  BIG  REASONS  FOR  CONFIDENCE  IN  AMERICA'S  FUTURE 


1.  More  People  —  Kmir  million  l>al»i<‘s  yearly.  1.  S.  popula- 
liim  lias  liniihleil  in  Iasi  .VI  years!  \n«l  our  prosjierity  curve 
lias  always  followeil  our  population  curye. 

2.  More  Jobs— Tliouf'h  eni|iloynient  in  some  areas  lias  fallen 
off.  lliere  are  l.'i  million  more  jobs  tlian  in  19.V)  — anff  there 
will  he  22  miHion  more  in  197.”)  than  toilay. 

3.  More  Income  — Family  iiieome  after  taxes  is  at  an  all-time 
hit'll  of  •S.'i.KMI— is  ex|M'ete<l  to  pass  ST(MM)  hv  197.y. 

4.  More  Production  —  I  .S.  proihution  ilniihlrs  every  20 
years.  We  w  ill  rerpiire  millions  more  ja-ople  to  make,  s«*ll  and 
distrihute  our  products. 

5.  More  Savings  — Individual  savings  are  at  highest  level 
c\eT~$.'i  U)  hillion—a  reconI  amount  available  for  spending. 
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6.  More  Research  — 5/9  hillion  sjient  each  year  will  pay  off 
in  more  jidis.  better  living,  whole  new  Industries. 

7.  More  Needs  — In  the  next  few  years  we  will  need  more 
than  $5()0  hillion  worth  of  sr  hools,  highways,  homes,  ilura- 
ble  eipiipment.  Mei'ling  these  needs  will  create  new  oppor¬ 
tunities  for  everyone. 


Add  them  up  and  you  have  the  makings  of  an* 
other  big  upswing.  Wise  planners,  builders  and 
Tti  buyers  will  act  now  to  get  ready  for  it. 


FREE!  .'send  for  this  new  24-i)age  illustrated 
booklet,  “Your  (ireat  P’utiire  in  a  Growing 
.•America.”  Every  .American  should  know  these 
facts.  Drop  a  post  card  today  to:  The  .ADVER¬ 
TISING  Got  NC.IL.  Box  10,  Midtown  Station, 
New  York  18,  N.  A. 


Yow 

CrmFMMT 


ccntcr-tappcd  transfonncr,  1  cps  to 
SOO  kc.  it  is  useful  in  applica¬ 
tions  requiring  isolation  or  nieasure- 
inent  of  “floating  signals.”  It  is 
claimed  to  be  ideal  brr  bridge  cir¬ 
cuit  pickoffs,  measuring  feedback 
\oltages  in  amplifiers,  and  as  a  pre¬ 
amplifier  for  transducers  having  a 
balanced  output  working  into  un¬ 
balanced  meters,  recorders,  or 


A-C  Amplifier 
differential  type 

Bi'rr-Bross  X  Rr:si:.\Rcu  Corp.. 
Box  6444,  Tucson,  Arizona,  an¬ 
nounces  the  model  120  differential 
a-c  amplifier.  The  instrument  is 
completely  transistorized  and  self- 
powered  from  ordinars  flashlight 
cells.  F.ssentiallv,  a  broadband 


•rs.  Circle  72  on  Reader 


c-w  with  20  db  gain.  A  grid  con¬ 
nection  is  available  for  pulse  ukkIu- 
lation  or  age  applications.  High 
phase  and  amplitude  stabihts  are 
obtained  through  use  of  twt  elec¬ 
trode  supply  regulator  circuit  and 
transformer  regulated  t-\s  ami 
control  tulK-  heater  power.  C’ircle 
l"^  on  Reader  Service  C'ard. 


TWT  Amplifier 
simple  to  operate 

.\i.FRED  Kikcironics,  897  Com¬ 
mercial  St.,  Palo  .\lto,  Calif.  Now 
available  is  a  wideband  microwave 
amplifier  for  2  to  4  kmc  ojxration 
that  provides  1  vv  jxak  pulse  power 
output  at  30  db  gain,  or  100  niw 


Connector 
carries  7,500  v 

The  Deuiscii  Co.,  700  ,\valoii 
Blvd.,  Los  .\ngeles  3,  Calif.,  has 
developed  a  new  h-v  connector  de¬ 
signed  to  carry  7,300  v.  Utilizing 
miniaturized,  gold-plated  pins  and 
sockets,  the  unit  has  a  molded-in 
insert  with  two  h-v  contacts  and 


three  1-v  c"arriers. 

Ihe  receptacle  is  a  large,  2-iii., 
square  flange  tvjK’.  Ilie  plug  uses  a 
coupling  ring  retained  by  a  tru-arc 
snap  ring.  The  connector  is  sealed 
according  to  standard  .W-T  meth¬ 
ods.  Solder  pot  ends  can  Ik-  pitted 
to  make  the  unit  completelv  en 
vironniental  if  desired.  Circle  74 
on  Reader  Service  Card. 


the  comimmication  band  of  223  to 
400  me  with  attenuation  in  the 
930  to  1,200  me  band  of  SO  db. 

Size  of  the  miniature  r  f  filter  is 
41  in.  In  1  in.  by  1  \  m..  and  vveiglit 
is  less  than  3  oz.  'Ibe  ilhistr.ited 
filter  is  ecjiiippd  with  tvp  MB 
connectors.  Carcle  73  on  Reader 
Service  Card. 


small  and  light 

Bird  Klecironic  Core.,  1800  E. 
38th  St.,  Cleveland  14,  Ohio,  has 
engineered  a  new  low-pass  r-f  filter 
to  meet  the  requirements  of  limited 
space  and  low  weight.  'Ibe  filter  is 
designed  for  low  insertion  loss  in 


lime  of  the  capacitors  ranges  from 
0.003  to  O.OHO  cii  ill.  Tempraturc 
coefficient  is  within  the  limits  of 
4-  140  :±:  23  ppm  per  deg  C.  Ca¬ 
pacitance  drift  IS  less  than  0.1  per 
cent  or  0.1  whichever  is  greatei. 
Circle  76  on  Reader  Service  C-ard. 


Glass  Capacitors 
meet  MIL-C-n272A 

CoRNixc;  Gi  .vss  W'orks,  Corning. 
N.  Y.  4 be  miniature  CY-type  fixed 
glass  capacitors  are  made  with  a 
full  rating  at  123  C.  .Available  in 


voltage  ratings  of  300  v  and  300  v 
d-c,  they  have  a  continuous  oprat¬ 
ing  range  of  —33  C  to  123  C.  Vol- 


Calif.,  announces  a  line  of  funnel 
flange  eyelets  for  pc  and  electronic 
applications.  Used  for  terminal 
and  feed-through  connections  on 
printed  circuits,  the  flared  flange 


Eyelets 

funnel  flange  type 

CiRCON  Component  Core.,  Santa 
Barbara  Municipal  .^irpirt,  Goleta, 
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of  these  new  evelets  provides  ;in 
exeellent  fillet  of  solder  Ix-tween 
the  eyelet  and  the  cireuit  pattern. 
No  under  head  flux  inelnsions  in 
the  eonnection  are  possible  beeaiise 
of  the  o|xn  eharaeter  of  the  in¬ 
stalled  eselet.  C'irele  77  on  Reader 
Serviee  C^ard. 


CRYSTAL  FILTERS 


NOW  YOU  CAN  REPLACE  ALL  OF  THESE  COMPONENTS 


Delay  Lines 
meet  MIL  specs 

OlNIROI  Kl  KCIROMCS  Co..'  InC.. 
Huntington  Station.  N.  V.,  has 
asailable  special  a|)plK'ation  dis¬ 
tributed  constant  delav  lines  with 
delavs  ranging  from  S  through  sO 
/isee.  Hie  I  DZHS-C'  pictured  has 
an  oserall  delav  of  S  /isee  with  a 
fast  rise  time  of  0.8  //see.  Attenua¬ 
tion  is  onlv  3  db  total,  less  than 
O.s  db  per  ^sec.  Imjxdanee  is 
s.sOO  ohms,  .\dditional  taps  are 
furnished  at  3.  3.  and  6  #isec.  1  otal 
dela\  and  t.ip  delav  acenraev  can 
lx-  held  to  1  )xrcent. 

rtie -milts  are  offered  m  stand¬ 
ard.  hermetieallv  sealed,  metal  con¬ 
tainers  H  in.  in  diameter  b\  3L 
ill.  high.  C'irele  78  on  Reader  Sc-rx- 
iee  C'ard. 


Shown  opprox.  ’/|  size 


WITH  A  SINGLE  HYCON  EASTERN  CRYSTAL  FILTER 


Shown  opprox.  size 


AND  REDUCE  WEIGHT,  SAVE  SPACE, 
IMPROVE  PERFORMANCE  AND  RELIABILITY 


It  will  pay  you  to  investigate  how  this  unique  component  can 
improve  performance  and  reduce  costs  of  your  communications 
equipment.  Hycon  Crystal  Filters  make  possible  single  conver¬ 
sions  in  AM  and  FM  receivers  while  retaining  the  important 
advantages  of  double  and  triple  conversions.  These  units  permit 
excellent  reception  in  the  presence  of  strong  jamming  or  in¬ 
terfering  signals.  Center  frequencies  are  accurate  to  .001%. 
Insertion  loss  is  1/10  of  other  filtering  methods.  Aircraft  and 
guided  missile  environmental  requirements  are  exceeded.  Write 
for  Crystal  Filter  Bulletin. 


•  •  •  •  • 


Preset  Counter 
transistorized 


75  Cambridge  Parkway  Dapt.  A,  Cambridga  42,  Mats. 


Hyn.vp.vr  Cori*.,  3130  Church  St. 
Skokie,  Ill.,  announces  a  new  trail 


CIRCLE  20  READERS  SERVICE  CARD 
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tabic  and  a  trnnion  with  only  scno 
drive,  quick  reading  dials  and  a  two 
speed  rotation  transmitting  system. 
Mounting  mav  be  verticil  or  triin- 
ioned  for  tilting.  Circle  81  on 
Reader  Service  Card. 


sistorized  preset  counter  featuring- 
(1)  virtually  unlimited  life;  (2) 
etched  circuit  plug-in  construction; 
(3)  use  of  only  cold  cathode  glow 
counters  and  transistors— no  hot 
cathode  tubes. 

'ITie  unit  will  gi\e  sersice  indefi- 
nitclv,  maintenance  being  confined 
to  replacement  of  cold  cathode 
glow  counters  which  have  a  rated 
life  of  3,000  to  10,000  hr.  Circle 
79  on  Reader  Sersice  Card. 


Component  Solver 
weighs  only  3  lb 

Bei.ock  InSTRI'MENI  Corp., 
111-01  Hth  Avc.,  College  Point, 
N.  Y.,  has  designed  and  desclopcd 
a  mechanical  component  solver  for 
use  in  aircraft  instrumentation  svs- 
tems.  'fhe  new  mechanism  weighs 
only  3  lb  and  meets  the  present  de¬ 
mand  for  miniatiiri/ed  computer 
components.  I'lie  component 
solver  is  used  in  lightweight  elec¬ 
tromechanical  and  mechanical  an¬ 
alog  computers. 

From  inputs  in  polar  coordinate 
form  representing  the  magnitude 
and  direction  of  a  vector,  the  com¬ 
ponent  solver  produces  outputs  in 
X  and  Y  which  are  representations 
of  the  vector  in  Cartesian  cmirdi- 
nates.  Circle  82  on  Reader  Service 
Card. 


Oscillators 
microwave  type 

Laboratory  For  Ei.ectronics, 
Inc..  75  Pitts  St.,  Boston,  Mass. 
Series  8H  is  a  line  of  23  standard 
tunable  microwave  oscillators.  'ITiey 
span  the  microwave  spectrum  from 
2,500  to  17,500  me,  with  power 
outputs  ranging  from  20  mw  to 
1.5  w.  Short-term  frequency  sta¬ 
bility  averages  0.05  part  per  million 
and  long  term  frequency  stabilitv 
av  erages  one  part  per  million.  Circle 
80  on  Reader  Service  Card. 


Test  Stand 

for  specialized  use 

Steri.inc  Precision  Core.,  17 
Matinecock  Avc.,  Port  W'ashing- 
ton,  1..  I.,  N.  Y.,  has  developed  the 
T-806K  test  stand.  It  is  generallv 
used  for  specialized  production  line 
or  laboratory  testing  where  a  sturdy, 
rigid  servo  turntable  is  required  and 
the  limited  tests  do  not  justifv  the 
cost  of  a  complete  turntable  testing 
assemblv.  Fhc  unit  includes  a  turn- 


Reference  Junction 
for  thermocouples 

Aero  Research  Instrument  Co., 
Inc.,  315  N.  AlH;rdccn  St.,  Chi¬ 
cago  7,  111.,  announces  a  miniature 
multi-channel  thermocouple  ref¬ 
erence  junction  for  airborne  and 
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HEWLETT-PACKARD 
^  COMPANY  . 


test  cells.  'Hie  instniincnt  is  de¬ 
signed  to  replace  the  conventional 
ice  hath  as  reference  temperature 
for  thermocouples.  It  offers  pre¬ 
cision  and  regulation  to  0.5  I’  or 
even  Iretter  by  multiple  tempera¬ 
ture  control.  Ilie  warnr-np  time  is 
i  hr  at  —65  F.  Circle  85  on 
Reader  Service  Card. 


(ukL'UR-'/il  ghLtb  bthM.! 


When  industrial  leaders 
are  enthusiastic  over  choosing 
a  particular  community,  their 
reasons  are  important. 
Comments  from  these  men 
point  out  the  degree  to 
which  their  success  can  be 
attributed  to  a  location  in 
Santa  Clara  County. 


Mr.  David  Packard,  President  of  Hewlett-Packard . . . 

"A  good  location  is  direaly  related  to  the  growth 
of  a  new  firm.  For  this  reason,  we  feel  that  Sanu 
HHHHKiiMiPPA  Clara  County  has  made  a  major  contribution  to  our 
development.  Its  all-year  mild  climate  and  nearby 
higher  educational  institutions  serv'e  as  a  magnet 
for  the  kind  of  scientific  manpower  we  need.” 

Mr.  J.  E.  Jennings,  President  of  Jennings  Radio . . . 

"In  our  case,  it  was  primarily  the  availability  of  good 
land  for  low  cost  single  story  construaion  that  made 
this  area  so  desirable.  Of  course,  we  are  pleased  with 
our  location  in  Santa  Clara  County  for  other  reasons, 
too.  These  include  the  variety  of  excellent  service  in- 
dustries  nearby  and  the  highly  skilled  technical  help 
which  is  so  necessary  in  the  manufacture  of  vacuum 
elearonic  components.” 

Mr.  H.  Myrl  Steams,  Fhresident  of  Varian  Associates  .  .  . 

’'Clean  atmosphere  ranks  first  among  the  reasons  for 
our  enthusiasm  over  this  area.  However,  other  ad- 
vantages  are  also  important  in  the  manufacture  of 
produas  such  as  our  Klystron  tubes.  The  many  elec- 
tronic  research  facilities,  an  ample  supply  of  skilled 
technicians,  plus  top-ranking  educational  institutions 
nearby,  have  ail  been  key  factors  in  our  rapid  growth!’ 

Before  you  make  a  decision,  talk  with  people  who  chose  Santa  Clara 
County.  Their  experience  makes  it  easy  to  forecast  your  future  in  this 
livable  community  at  the  southern  tip  of  San  Francisco  Bay. 


Grid  Pulser 
high  repetition  rate 

I.KViN I iiAi.  I'!i  KCi ROMt;  I’rodi 't; I s, 
Inc..  760  Stanford  Industrial  Park, 
I’alo  .\Ito.  (!alif.  .MikIcI  6-4M  grid 
pniscr  is  isolated  40  kv  from  ground 
and  priKlncts  pulses  from  0  to  10 
k\  at  rejxtition  rates  from  100  eps 
to  60  ke  and  with  pulse  lengths 
from  I  to  10  /isee  into  a  150  /j/xf 
load.  I'!c|mpnient  mehides  a  O-to-IO 
k\  bias  siipplv,  a  pulse  generator, 
the  grid  jriilser,  and  all  neeessiiry 
controls,  meters,  interlocks,  nuliea- 
tors  and  safetv  features  as  retpiired. 

I  otal  power  rei{mrement  is  “0 
amperes  from  a  115-\,  60-cps  sin¬ 
gle-phase  source.  Circle  84  on 
Reader  Service  Card. 


WRITE  FOR  FREE 
REFERENCE  DATA 

Tak*  o  now  lond 

(or  th«  booklot, 

Does  Santo  Cloro 
County,  California  offer 
ELECTRONICS  INDUSTRY?* 

Greater  San  Jose  Chamber  of  Commerce  Dept.  6,  San  Jose,  Californio 


Two-Way  Radio 
for  aircraft 

C!ommom<:ai  IONS  C!o.,  Inc..  500 
(ireco  .\ve..  Coral  Gables,  I'la.  I  lie 
new  vhf  f-ni  l•Iightconl  two-wav 
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American  Blower  suggests: 

EASY  WAY  TO  END 
HEAT  FAILURES  IN 
ELECTRONIC  UNITS 


Problem;  End  malfunctions  from 
self-generated  heat  in  sensitive 
electronic  equipment.  Solution: 
Provide  dcpendalde  cooling  with 
an  American  Blower  packaged 
air-moving  unit.  Numerous  sizes 
and  designs  to  choose  from  — 
many  can  lie  modified  as  needed. 
Or,  if  necessary,  we  can  start 
from  scratch  and  design  a  fan  or 
blower  to  fit  your  exact  needs. 
Individual  specification  bulletins 
are  available:  write,  detailing  your 
requirements.  .American-Stand¬ 
ard*,  .American  Blower  Division, 
Detroit  32,  Michigan.  In  Canada: 
Canadian  Sirocco  products, 
Windsor,  Ontario. 

FOR  COOLING  TRANSMITTERS 


Heavy-duty,  V-bclt-drivcn  blower.  Ca¬ 
pacity:  517  cfm  (a,  0.2.5*  sp  *>40 
rpm  and  1400  cfm  1.5*  sp  (a,  1642 
rpm.  Bulletin  2712. 

FOR  COOLING  CABINETS 


radio  is  especially  designed  for  air¬ 
craft  requiring  communications 
with  ground  vhf  f-m  mobile  radio 
systems.  A  complete  package 
weighs  21  lb  including  an  A  I  R 
type-  of  shock  mount,  control  box 
with  cables,  and  microphone. 
Transmitter  power  output  is  3s  w 
in  the  2vs-4  me  baud  and  2S  w  in 
the  H4-174  me  band.  Low  band 
model  costs  SsSs,  and  high  band. 
S600.  Dual  frequence'  operation 
adds  $30  to  the  prices.  Circle  85 
on  Reader  Sereicc  Card. 


Delay  Line 
uses  fused  quartz 

.Andfrskn  L.xbor.moriks,  Inc..  501 
New  Park  .Ave.,  West  Hartford, 
Conn.,  has  deecloped  a  variable 
ultrasonic  dela\  line  in  which  fused 
quartz  is  used  as  the  delay  medium. 
Outstanding  feature  of  the  unit's 
design  is  a  precision  mechanical 
driving  svstem.  I  he  unit  has  been 
designed  for  special  purpose  use, 
including  target  simulator  applic-a- 
tions  and  all  operations  in  which 
control  in  setting  the  dclav  time  is 
vital  and  bandwidth  is  required. 
Circle  86  on  Reader  Service  Card. 


Propeller  fan.  Capacity:  1325  cfm  @ 
0*  sp  to  310  cfm  @  0.62*  sp  1725 
rpm.  Write  for  Bulletin  4812. 

*  A***—***"  -  knd  ^SHaadatd  >  arc  tradrmarlu 

at  American  Radiator  ft  Standard  Sanitary  Corporatioa. 


Am  e  RICAN  -^Standard 
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Function  Generator 
for  computation 

Ei-ectroi..  Inc.,  9000  W.  Pico 
Blvd.,  Los  Angeles  35,  Calif,  'llic 
punched  card  memory  of  the  model 


100  diode  function  generator  en¬ 
ables  preprogramming  and  there¬ 
fore  eliminates  costly  idle  time  on 
the  entire  computer  facilitv  while 
programming  nonlinear  functions. 
It  is  ideal  for  data  correction  and 
data  handling  o|x-ratious.  Coiitmu- 
ous  ojx-ratiou  in  uuattciulcd  sys¬ 
tems  is  made  feasible  by  the  excel¬ 
lent  long  term  stahilits.  Carcic  87 
on  Reader  Sersice  C.'ard. 


Tiny  Connector 
for  p-c  uses 

Cannon  Li.eciric  Co.,  3208 
Humboldt  St.,  Los  .Angeles  31, 
Calif.  .A  new  series  of  D  submmia- 
tiirc  connectors  is  now  ax.iilahlc  for 
printed  circuit  applications.  With¬ 
standing  a  1 -minute  test  volt.igc 
(60  cps  a-c  rms)  of  1.300  v  with  no 
csidcncc  of  breakdow  n,  the  new  1) 
series  is  well  adaptable  for  minia¬ 
ture  equipment  and  components. 
Shell  material  is  of  steel  with  cad¬ 
mium  plate  finish.  Contact  ma¬ 
terial  is  copper  alloy  w  ith  gold  over 
silver  plate.  Insulation  material  is 
/vtel  or  diallvl-phthalatc.  Lhev  are¬ 
as  ailablc  with  9,  1  5,  25.  37  or  50 
contacts.  Circle  88  on  Keadct 
Service  Card. 


OTN 


Dual  Rate  Meter 
log,  linear  displays 

Bairi)-.\i()mic.  Inc;.,  33  University 
Rd.,  Cambridge  38,  Mass.  MckIcI 
412  precision  dual  rate  meter  is 
available,  lliis  preminm  log  and 
linear  mnitirange  rate  meter  is  use¬ 
ful  for  fast  quantitative  analysis  of 
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1. 


A  New  Concept  of  TIME 


nicdioil  or  iiuliistrial  sample's,  as 
well  as  for  reactor  monitoring. 
Selectable  bv  a  1 0-position  front 
panel  switch,  the  linear  scale  has 
ranges  of  0  to  ^0  cpm.  f)  to  100 
e])m,  0  to  sf)0  cpm,  etc.,  to  a  range 
of  0  to  I,000,0(K)  cpm.  .\  special 
fne-evcle  log  scale  pros  ides  .i 
logaritlimic  range  of  10  to  1.000,- 
000  epm.  Circle  80  on  Reader 
Sersiee  C^ard. 


HtVtKSIBU  MOTOR 


INDUaOR  MOTOR 


CLUTCH 
^  MOTOR 


Phase  Meter 
and  phase  shifter 

Dsikovk  s  Car.,  I’ ( )  Ro\ 
("olnmlins  14,  ()liio.  Model  >40 
pliase  meter  and  pliase  sliifter  jiro- 
sides  phase  measnreim  nts  .mil  .i 
ph.ise  source  h.ismg  an  aeinraes  of 
0.1  deg.  A  bridge  mill  inetliod  is 
used  111  ine.isnrmg  pli.isi.  I’li.ise 
ingle  is  eontmnonNis  ,id|nstahle 
from  t)  to  400  deg  .mil  is  easils  set 
on  digital  dials  (,'ircle  00  on 
Re.ider  Sersiee  Card. 


DIRBCT  CURRINT  MOTOR 


this  Complete 


NEW  Line  of 


Here  ia  a  complete  line  of  timing  motors  that  includes  the  right 
choice  for  every  APPLICATION . . .  entirely  re-designed  for  finer 
performance.  Features  include:  slower  basic  rotor  speed  (450  rpm), 
controlled  lubrication,  total  enclosure,  smaller  size,  superior  ac¬ 
curacy,  quieter  operation  and  longer  life. 

HYSTERESIS _ the  ideal  general-purpose  motor. 

INDUCTOR . . .  extra  torque  (30  ounce  inches)  for  display  and  other 
heavy-duty  jobs. 

CLUTCH  . . .  allows  automatic  resetting  without  external  clutches. 

REVERSIBLE  ...  a  hysteresis  type  with  2  coils,  each  producing 
opposite  rotation. 

DIRECT  CURRENT _ a  permanent  magnet  type  for  6  to  32  volts. 

400  CRS  . . .  miniature  and  heavy-duty  models  for  airborne  instru¬ 
mentation. 

FOR  COMPLETE  INFORMATION,  write  today  for  new  catalog  ,  .  .  or 
contact  the  HAY  DON  Field  Engineer  nearest  you. 


Transformers,  Coils 
for  p-c  use 

(am  W’iMn  Rs.  Isi  .,  \'ess  't  ork 
.\se.,  W'esthnrs.  N.  has  asail- 
ahle  a  ness  series  of  sealed  miniature 
tiiiuahle  transformers  .mil  re.ictors 
for  printed  circmt  use.  I  he  units 
ss  ill  meet  the  rei|mrements  of  sjxci- 
fication  Mll.-‘r-2“.\,  (dass  R. 
Grade  2  or  >.  and  mas  he  prosided 
ssith  eleetrost.itic  shielding.  Thev 
are  of  the  plug  in  tspe  ssith  pro- 
s  ision  for  assuring  clearance  of  hods 
of  unit  from  p-c  hoard,  (arcle  01 
on  Reader  Service  ('ard. 


'TrocUmark.  Reg.  U.S.  Polenf  Office 


MCADQUARTERS  FOR 

TIMING 


Division  of  General  Time  Corporation 
2429  East  Elm  St.,  Torrington,  Conn, 


CIRCLE  24  READERS  SERVICE  CARD 
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The 

career- curve” 
of  a 

man  named 
Carter 


Charlie  Carter  started  out  like  a  ball  of 
fire.  First  ten  years  —  terrific!  Then  he 
seemed  to  slow  down.  Other  men  — 
younger  newcomers  —  passed  him  by. 
Why.> 

What  happened  to  Charlie.’  Nothing. 
It’s  what  has  been  happening  to  industry. 
Business  has  become  so  big  and  busy,  it 
moves  too  fast  for  men  who  seem  satis¬ 
fied  with  the  status  quo.  Never  have 
management  ranks  been  so  wide  open 
for  "get-up-and-go"  men. 

L(H)k  ahead,  read  ahead,  get  ahead. 
Know  your  joh  inside  out.  Be  an  ''au¬ 
thority”.  But  don't  stop  here.  Be  a  grow¬ 
ing  man  .  .  .  equally  knowing  on  the 
cross-currents  of  other  job  functions 
within  your  company  —  well-informed 
on  the  working  inter-relationship  of  all 
operations  —  the  big  picture. 

How  can  you  do  this  comfortably.’ 
With  the  business  publication  you  have 
in  your  hand  right  now.  Its  editors  know 


your  field.  They  work  in  it  —  right  at 
your  side.  They  are  your  eyes  and  ears. 
They  go  to  the  places  you  would  go  if 
you  had  the  time.  They  look,  listen, 
question  for  you.  They  review,  analyze, 
edit  .  .  .  deliver  all  that  is  important  to 
you.  They  eliminate  the  non-essential 
and  the  time-wasting.  They  do  this  fast 
and  accurately.  And  because  they  write 
about  that  which  is  as  close  to  you  as 
your  own  family  —  your  future  .  .  . 
you  will  find  your  favorite  McGraw- 
Hill  publication  more  and  more  a  pleas¬ 
ure  as  well  as  a  profit  to  read. 

The  big  benefit  to  you  is  simply  this: 
The  greater  time  you  put  into  reading 
this  magazine,  the  greater  your  gain  in 
"time  saved".  You  handle  your  present 
job  faster  and  with  far  greater  effective¬ 
ness.  And  you  reward  yourself  with 
bonus  hours  of  new  opportunity  to  look 
up  and  do  something  about  that  bigger 
job  ahead. 


McGRAW-HILL  SPECIALIZED  PUBLICATIONS 

The  most  interesting  reading  hr  the  man 

most  interested  in  moving  ahead 
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Literature  of  the  Week 


MATERIALS 

Kjxixy  Kcsiii.  Ptrniaccl-LcPagc’s 
liic..  New  Brunswick,  N.  )..  lias 
available  a  brixliiire  outlining  the 
pbvsieal  anti  electrical  projxrties  of 
2  s  of  the  epow  resin  s\  steins  of¬ 
fered  bv  the  coinpanv.  Hie  bro¬ 
chure  contains  a  list  of  definitions 
of  terms  used  in  eonnection  with 
epoxv  resin  system.  Ca'rcle  -40  on 
Keader  Service  Clard. 


COMPONENTS 

IVlav  l.ines.  Columbia  lecli- 
nical  Catrp.,  61-02  slst  .\\e., 
W'lKidside  A  1 2-pagc 

bcKiklet,  bulletin  No.  IS.  contains 
a  coniprcliensive.  detailed  compila¬ 
tion  of  dat.i  for  the  projK-r  use  and 
mst.dl.ition  of  delay  lines,  delay 
line  flats  and  Mimlmes.  Included 
are  oscillogr.mis  .mil  tir.iwings  to 
facilitate  testing  these  lines,  (arele 
^l  on  Reader  Service  Caird. 

Retaining  Rings.  Indnstrial  Re 
taming  King  Cai.,  s“  C'ordier  St., 
Irvingfon  II.  N.  't  ..  has  published 
a  Ibp.ige  illustr.itetl  engineering 
s|xcifications  cat.ilog  on  its  ex- 
p.mded  line  of  mdiistri.il  retaining 
rings.  Ca'rcle  -42  on  Reader  Serv¬ 
ice  Card. 

rantaimn  Caipacitors.  I  ansteel 
Met.illurgical  (airp..  2200  Sheridan 
Kd..  North  Chicago.  111.  .\  -4  page 
folder  covers  \'P  tv|K‘  tantalum 
cap.it itors.  Included  are  applica¬ 
tion  mform.ition.  s|K'cifications. 
ratings  .nul  ordering  references,  and 
|X'rform.mte  char.it teristies  curves. 
Circle  *4^  on  Reader  Service  C'ard. 


EQUIPMENT 

Mobile  Radio.  Radio  Corp.  of 
.\merica.  C-amden.  N.  |.  .Sn  illus- 
tr.ited  case  history  brochure  which 
documents  the  sjxed.  cfficienty. 
and  economy  of.  mobile  radio  sys¬ 
tems  o|xratnig  in  a  broad  range  of 
industrial,  utility,  business  and  pro¬ 
fessional  service  organizations  is 


announectl.  Copies  arc  available 
on  letterhead  retpiest. 

.\ncchoic  Cliainlx-rs.  Knitrson 
&•  Chiming.  Inc.,  S69  \\  ashington 
St.,  Canton,  Mass,  hkeosorb  ane- 
clioic  chamlxrs  is  the  subject  of 
a  new  eight  page  brochure.  1  he 
brixhure  contains  a  description  of 
electromagnetic  energv  absorlxrs 
manufactured  bv  the  coinpanv  for 
vhf,  nhf  and  microwave  free-space 
riMMiis  together  with  details  of  ton 
struction.  C!ircle  4-4  on  Reader 
Senicc  Card. 


FACILITIES 

I’riiited  Circuits,  .\rthur  .\nsltv 
\lfg.  Co.,  .New  Ho|x-.  Pa.,  has 
published  a  booklet  entitled  “Some 
Suggestions  on  Printed  Circuit 
I  avout  and  Design".  It  is  based 
on  the  company's  own  t\|xritnte 
III  flit  printed  circuit  held  and 
discusses  the  comp.mv’s  fatihties 
for  help  in  the  held.  Information 
on  tilt  .\nsltv  Phis  MiKlnle  is  in¬ 
cluded.  Price  of  the  14-page  Ixwik 
let  is  SI.  Chrcle  4^  on  Reader 
Serviee  Clard. 

Research  and  Development, 
l.lcctronie  Kngnieermg  Co.  of 
California.  1601  1’..  Chestnut, 

Santa  .\na.  C'alif.  .\  four-page 
illustrated  brochure  “Decade  of 
l.\|xrience-Klectrome  Research  eV 
Devtlopment"  is  available.  In- 
t hided  are  a  description  of  the 
background  of  the  ten-vear  old 
company  and  its  facilities.  Carcle 
46  on  Reader  Service  Card. 

NN’iring  System  l  esting.  D1  I - 
.\IC()  Inc.,  911  Broadway,  K.msas 
City  s.  .Mo.,  has  available  a  bro- 
clinre  titled  “How  I'o  Be  Sure 
Your  I'.lectrical  W  iring  Systems 
Have  The  Highest  Possible  Re¬ 
liability  l  actor.”  It  descrilxs  the 
services  which  the  company  offers 
to  industry  and  the  military  on  a 
consulting  basis  to  help  them  set 
up  this  testing  system.  C'ircle  47 
on  Reader  Service  C’ard. 


high  vacuum 
components? 


Stokes  ST  gate  type  high  vacuum 
valves  are  available  for  manual 
or  air  operation.  Straight  through 
openings  provide  maximum 
conductance.  Small  installation 
space  required  . . .  can  be  mounted 
in  any  position.  Flanges  are 
standard  ASA  dimensions.  Each 
valve  is  helium  leak  tested  with 
mass  spectrometer.  Manual  and 
air  operated  types  in  2-,  3-,  4-, 
and  6-inch  sizes — air  operated 
only  in  8-inch  sizes  and  over. 


Stokxs  makea  a  complete  line 
of  vacuum  components  .  .  . 
ad vance-deHiftned  and  engi- 
m-ered  to  help  make  your  vac¬ 
uum  systems  more  productive. 
Kacli  unit  reflects  Stokes’  un¬ 
paralleled  experience,  pioneering 
leadership  and  wealth  of  basic 
vacuum  technology. 

The  product  list  includes:  Dif¬ 
fusion  Pumps,  V’apor  Boo.ster 
Pumps,  Mechanical  Pumps, 
Mechanical  Booster  Pumps, 
Vacuum  Gages,  and  Valves. 

Send  for  data. 


High  Vacuum  Division 
F.  J.  STOKES  CORP. 
.')r>63  Tabor  Hoad,  Phila.  20,  Pa. 


CIRCLE  25  READERS  SERVICE  CARD 
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FOREIGN  BUSINESS 


Components  Gain  in  Britain 


Trends  in  $270  million  business 
highlighted  at  electronics  show; 
firms  eye  U.  S.  market  for  stereo 

LONDON— “As  the  components  grow  smaller,  the 
crowds  grow  bigger.”  These  were  the  words  of  an 
exhibitor  last  month  after  some  20.000  persons  had 
viewed  Britain’s  1 5th  Radio  and  Llectronic  Com¬ 
ponents  Show. 

Britain’s  electronic  component  business  is  now 
flourishing  at  a  level  of  $270  million  a  year.  Produc¬ 
tion  exceeds  7  million  units  a  day.  of  which  some 
20  percent  is  exported.  Australia  is  cited  as  Britain’s 
main  oserseas  market.  The  U.S.  is  her  leading  cus¬ 
tomer  for  sound  reproducing  equipment,  \sith  pur¬ 
chases  worth  $9  million  a  vear. 

And  the  1958  U.S.  market  looks  even  Ixttcr  to 
the  British.  One  firm,  hoping  to  cash  in  on  an 
incipient  stereophonic  sound  boom,  has  announced 
shipments  of  record  changers  totaling  SI  million. 

d’he  trends,  apparent  at  the  show  and  most  com¬ 
mented  on  by  British  and  .\merican  obsersers,  are: 

•  British  transistor  production  adsances. 

•  Lull-scale  commercialization  of  printed  circuit 
techniques,  now  appearing  in  the  majoritv  of  home 
entertainment  sets. 

•  Higher  temperature  ratings  of  components,  with 


transformers  regularly  operating  at  250  C  and  ex¬ 
perimental  designs  apiK-aring  for  operation  at  5(K)  C. 

•  A  vigorous  miniaturi/.ation  campaign  as  missile 
component  techniques  go  commercial. 

At  virtuallv  evers  booth,  the  miniaturization 
theme  was  evident.  1  hese  highlights  showed: 

'Pv/f-m  tuners  are  growing  smaller  with  one  oc- 
cupving  onlv  20  cu  in.  .\lso  smaller  are  i-f  trans¬ 
formers,  down  to  Vi-iii.  sq  by  1 in.  high. 

l.atest  British-manufactured  mercury  cells  give  a 
capacitv  of  160  mah  from  a  size  less  than  0.2-in. 
high  and  0.45-in.  in  diameter. 

W  hile  .\merican-designed  transistors  still  top  the 
|X)wcr  output  race  in  Britain.  British  mamifacturers 
are  now  offering  in  quantity  a  ty]x;  dc*signed  for  servo 
amplifiers  for  14-w.  4“  C  operation. 

These  trends  were  noted  too: 

•  Gosernment-sponsored  research  has  prcKluced 
film  resistors  and  capacitors  capable  of  successive 
de|X)sition  on  ceramic  baseplates.  Work  is  proceed¬ 
ing  on  oxide  film  resistors  for  tem|KTatures  up  to 
120  C  using  solid  oxide,  molybdenum  disilicide  and 
metal  and  oxide  tracks. 

•  Magnetic  tapes  on  Ixrbbin  cores  gising  fast 
switching  characteristics  for  shift  registers  and  matrix 
driving  cores  are  down  in  thickness  to  0.0005-in.  .Mso 
anisotropic  barium  ferrite  magnets  are  on  their  way 
in. 


DEVELOPMENTS  ABROAD 


•  In  Estonia  research  is  underway 
into  transmission  of  tv  signals  over 
distances  as  much  as  570  to  1,865 
mi,  according  to  a  Tass  report  in 
Moscow.  Signals  have  been  re¬ 
ceived  from  France,  Britain.  Swe¬ 
den,  Switzerland,  Italy,  Wc*st  Ger- 
manv  and  other  countries,  it  is  said. 
A  special  group  coordinates  obsersa- 
tion  points,  and  various  ty}X‘s  of 
antennas  are  being  designed  and 
manufactured.  Tass  says  obsersa- 
tion  covers  the  174  to  250-mc 
range.  .Another  report  says  experi¬ 
mental  tv  broadcasts  have  been 
made  over  a  radio  relay  system  be¬ 
tween  Tallin,  Estonia  and  Lenin¬ 
grad. 

•  In  the  Philippines  a  tclecom- 


nnmications  surscy  will  Ixr  carried 
out  under  an  International  Ccwrper-  | 
ation  .Administration  technical  as¬ 
sistance  contract  bv  National 
Scientific  Lalxrratories,  Inc.  of 
W'ashington.  D.  C.  Object,  says 
NSL,  is  an  operating  plan  compati¬ 
ble  with  the  cctmomv  and  pro¬ 
jected  needs  of  the  Philippines. 

•  In  Britain  a  transistorized  civil 
version  of  the  Royal  Air  Force 
Doppler  navigator  system  is  now 
under  development  at  the  Royal 
Radar  Establishment,  the  Ministry 
of  Supply  discloses.  New  model 
will  weigh  less  than  70  lb,  compared 
with  250  lb  for  conventional  equip¬ 
ment  in  sersice  for  about  four 
vears  with  the  RAF. 


EXPORTS 
and  IMPORTS 

British  stereophonic  disks  are  now 
available  in  10  and  12-in.  sizes  for 
55^  rpm  and  7-in.  sizes  for  45  rpm. 
Records  and  equipment  to  plav 
them  arc  made  by  at  least  one  firm. 
'Die  45/45  stereo  system  uses  a 
special  stylus;  signals  are  amplified 
separately  and  reproduced  in 
speakers  6  to  8  ft  apart.  Complete 
kits  including  amplifiers,  two 
spx'akers  and  stereo  transcription 
unit  will  retail  in  Britain  for  about 
$240  for  a  7.5-w  system  and  $180 
for  a  5.5-w  system. 


West  Ciennan  ex|X)rts  of  electrical 
and  electronic  medical  apparatus 
accounted  for  nearly  40  percent  of 
world  exports  last  year  compared 
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to  21  |xrccnf  for  flic  U.  S.,  accord¬ 
ing  to  tlic  Association  of  tlic  (kr- 
nian  Klcctrotcclinical  Indnstrv.  Kx- 
|)orts  of  medical  gear  last  sear 
anionnted  to  S19  million  against 
SI 6  million  in  19s6.  Steadv  rise 
in  (krman  exjxirts  is  attributed  to 
the  relatise  stabilits  of  tbe  price 
index  ss  liicli  now  stands  at  111 
compared  to  100  in  lOsO.  Oserall 
sales  of  S-47  million,  inclndmg 
S2s.2  million  worth  of  X-rav  ap¬ 
paratus,  ssere  rejxirted  m  19s7  for 
10s  niamifactiirers  of  electroniedi- 
eal  gear. 

In  C'anada  the  U.  S.  Nass’s  Spar¬ 
row  II  air-to-air  guided  missile  will 
lx  produced  for  tbe  RC7\l  's  air 
defense  command  under  license’ 
from  Honglas  .\ireraft.  Canadair 
I.td.,  a  (leneral  Dsnamics  Corp. 
snbsidiarv,  is  the  crKirdinatmg  con¬ 
tractor,  and  ssill  make  the  airframe 
and  test  equipment.  Canadian 
\\  estmglioiise  will  priKlnce  the  ra 
dar  seeking  ssstein  as  associate  con¬ 
tractor. 

\N  c’st  Ck'rinan  firm  I.esbold-I  IikIi- 
\akmmi-.‘\nlagen  GmbH,  of  Co¬ 
logne.  and  National  Rest-arcli  (kirp. 
siibsidiars,  NRC!  I''.{|mpnient  (kirp., 
Ii.is  e  signed  a  vs  ear  cross-licensing 
agreement.  It  eosers  ness  (lerinan 
and  .Xmerican  nietliiKis  of  liigli- 
saciimn  dring.  degassing,  impreg¬ 
nating  and  filling  of  transformers, 
sssitcligear,  capacitors  and  other 
gear. 

British  firm  S.  (’..  Brossn.  I.td.  of 
W’atford.  lias  Ixen  licensed  bv 
.\nieriean  Bosch  .\rnia  Corp.  to 
mamifactiire  the  .\rnia  siibniinia- 
tnre  gsro  compass  and  sell  it  in 
l‘',nro|X’.  .\frica  and  .\sia. 

Ill  lamdon  a  ness  Philips  conipanv. 
Research  and  Control  Instrmnents 
I.td.,  has  Ixeii  est.iblished  as  dis¬ 
tributor  of  mstrimients  and  scien¬ 
tific  eipnpment  made  in  Britain  bs 
Philips  and  its  snbsidiarv.  Milliard 
I'.qmpnient  Ltd.  I'lie  nesv  firm 
ssill  also  act  as  mi|)ortmg  distributor 
for  industrial  X-ras  equipment  made 
bv  C.  11.  I’.  Muller  \C.  of  llani- 
bnrg;  electrome  mstrimients  made 
bv  Llektro  Sjx’/ial  .\Ct  of  1  lam- 
biirg;  and  Norelco  X-ray  ditfraetion 
and  spectrographie  gear  made  by 
North  .Xmerican  Philips. 


AN 


ELECTRONIC  CONTROL 


*„hiaturi«b 
printed  circuit 
plug-in  type 


3'  Wid*.  2  13/IS"  Dmp  by  I  3/ IS"  Hifh 


COMPACTROL  is  a  thyratron  ampli¬ 
fier  with  power  relay,  associated 
circuitry  and  IIS  v  a.c.  power 
supply.  It  is  self-contained  and 
compactly  packaged  in  a  plastic 
case  of  high  impact  styrene. 

INPUT  —  Vd  microwatt  to  operate 

OUTPUT  —  1  to  3  poles,  each  5 
amps,  at  250  volts  a.c. 


Shown 
Without  Cota 


APPLICATIONS 
Super-sensitive  relay 
Temperature  control 
Automation 
Time  delay  relay 
Touch  control 
Photo-electric  device 
Intruder  alarm 
Safety  device 
Sales  promotional  display 


Victory 


WRITE  FOR  DESCRIPTIVE  FOLDER  V-318 

ENCINEERINC  CORPORATION 

101  SPRINGFIELD  ROAD  UNION,  N.  J. 


Telephone:  MUrdock  8-7150 
MANUFACTURERS  OF  THERMISTERS  &  VARISTORS 
CIRCLE  26  READERS  SERVICE  CARD 


ROCKE  INTERNATIONAL  CORPORATION 

13  40th  Strwwt,  N*w  York  IS.  N.  V. 


RIC  — an  export  Sales-Engineerin;;  service  since  1923  — acts  as  the  inter¬ 
national  division  tor  a  group  of  leading  American  manufacturers. 

Backed  by  3 1  years  of  ''know-how"  and  well  established  overseas  connections 
—  RIG  maintains  a  large  staff  of  expert. engineers  and  trade  specialists  stra¬ 
tegically  located  in  New  York  and  all  around  the  world. 

We  seek  new  challenging  assignments  from  electronic  manufacturers  who 
wish  to  make  more  profitable  sales  abroad.  We  handle  no  competing 
products. 

If  you  want  to  increase  your  export  sales,  write  nou  to: 
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BROADCASTING 


Pushbutton  Tv  Stations? 


Automatic  operation  of  tv  stations 
may  be  a  coming  trend.  Engineers 
see  transistor  uses  in  color  cameras 

LOS  ANGF,LF,S— Among  new  developments  re¬ 
vealed  here  at  the  recent  convention  of  the  National 
Association  of  Broadcasters  was  an  automatic  tele¬ 
vision  programming  system  capable  of  handling  up 
to  20  events. 

Hie  system  designed  by  RCA  is  built  around  a 
memory  unit  using  binary  relays  and  stepping 
switches  to  store  information.  Programming  is 
initiated  on  punched  tape.  .X  pushbutton  selector 
unit  operating  in  conjunction  with  a  time  select 
switch  does  the  rest.  The  new  system  will  perform 
all  switching  op>erations  now  done  manually— keying 
in  projectors,  slides,  sound  sources  and  special  effects. 

Further  evidence  of  the  convention’s  interest  in 
automatic  processes  was  brought  out  in  a  talk  by 
N.^B’s  engineering  manager  Prose  W'alker.  He 
described  a  p>etition  to  FCC  asking  permission  to 
use  automatic  equipment  to  log  frequencies,  jjower 
outputs  and  antenna  p)crformance  of  broadcast  sta¬ 
tions.  According  to  Walker,  equipment  is  now  in 
test  that  will  make  automatic  logging  possible. 


Another  automatic  development  that  attracted 
the  convention’s  attention  is  an  amplifier  made  by 
General  Flcctric.  'Phis  unit  automatically  controls 
transmitted  sound  level,  increasing  or  diminishing 
volume  as  actors  change  distance  from  studio  micro¬ 
phones. 

\  long  standing  sore  spot  in  the  broadcaster’s  life, 
reradiation  from  towers  near  directional  antennas, 
was  probed  early  in  the  convention.  CBS  engineer 
().  L.  Prcstholdt  described  a  new  development  in 
coaxial  chokes  which  has  substantially  reduced 
interference  when  properly  positioned  on  the  offend¬ 
ing  structure. 

Station  engineers  listened  with  interest  to  a  paper 
describing  a  transistorized  color  television  camera. 
'I  he  new’  device  is  in.  long  and  H  in.  high.  It 
weighs  21 S  lb  with  its  viewfinder.  I  hc  reduced 
size  is  due  chiefly  to  printed  wiring,  transistors  and 
a  redesigned  optical  system. 

Also  shown  was  a  new  camera  cable  that  packs  six 
coaxial  cables  and  4-1  single  wires  in  a  I  iV-in.  neo¬ 
prene  jacket.  GF,  designer  of  the  new  equipment, 
reports  excellent  stability,  and  good  seniccability 
due  to  the  pull-out  assembly  of  the  three  color 
channel  amplifiers. 


FCC  ACTIONS 

•  .Amends  Citizens  Service  rules 
to  speed  administration  and  elig¬ 
ibility  servicing;  reserves  judgment 
on  proposals  relating  to  frequencs 
availability  and  technical  stand¬ 
ards. 

•  Initiates  rule-making  to  incor¬ 
porate  parts  of  Conelrad  plan  into 
Citizens  Radio  and  Disaster  Com¬ 
munication  Services  during  alerts. 

•  Makes  156.6vmc  space  avail¬ 
able  for  voluntary  bridge-to-bridge 
communication  systems  for  ships. 
Shipowners  may  evaluate  system 
until  July  1,  1959. 

•  Proposes  to  open  1 2  a-m  clear 
channels  to  additional  unlimited 
time  stations.  Comment  must  be 
filed  by  July  15. 

•  Announces  projxised  changes 
to  international  and  domestic  fre¬ 


quency  allocations  in  connection 
with  July  meeting  of  International 
I’clecommunication  Union  in 
Geneva.  Copies  of  proposal  will 
be  sent  bv  return  mail  by  FCC 
while  supply  lasts. 

•  Amends  organiz;ition  rules  to 
return  Division  status  to  what  is 
now  the  Hearing  Branch,  presently 
a  part  of  the  Broadcast  Facilities 
Div  ision.  I  his  change  in  status 
involves  no  changes  in  personnel. 

•  Advises  activation  of  tv  trans¬ 
lator  station  for  CJuam’s  one  tv 
station,  KU.Wl.  Installation  was 
bv  Navy. 

•  Amends  tv  assignment  table  to 
make  Walla-Walla,  Wash.,  all  uhf 
by  deleting  channels  5  and  8,  add¬ 
ing  44  and  50,  and  making  chan¬ 
nel  22,  formerly  educational,  avail¬ 
able  for  commercial  use. 


STATION  MOVES 
and  PLANS 

KWIN,  .Ashland.  Ore.,  files  for  c-p 
to  change  from  1,400  to  580  kc, 
drop  unlimited  schedule,  increase 
p<jwer  from  250  to  500  watts. 

KFOX,  Long  Beach,  Calif.,  asks 
for  more  time  to  change  antenna- 
transmitter  site,  and  operate  trans¬ 
mitter  by  remote  control. 

KJCK,  Junction  City,  Kans..  seeks 
c-p  to  install  new  transmitter. 

KCMR,  .\IcCamey,  'I'ex.,  requests 
permission  to  go  from  unlimited 
hours  to  6:00  am.  to  6:00  p.m.  on 
weekdavs,  7:00  am.  to  6:00  pin. 
Sundays. 

\N',A\\  K,  Kendallville,  Ind.,  asks 
ixrmission  to  change  to  nondirec- 
tional  antenna. 

WULA,  Fufaila,  .Ala.,  seeks  to 
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transfer  control  bv  stock  shift  from 
I.,  il.  Christian  to  C.  A.  Mel  .lire; 
Siiinc  parties  involved  in  transfer 
of  control  of  \V'GB.\,  Columbus, 
and  W'CIIK.  Canton,  Georgia. 

KKBI,  W’ichita,  Kans.,  license  as¬ 
signed  to  Mary  Bickford.  Buddy 
Rogers  for  S-4  50,000.  i 

\\'|MW,  .\thens,  .Ma.,  seeks  {xr-  1 
mission  to  determine  operating 
power  by  direct  measurement  of 
antenna  jjower. 

K/.OI.,  Mulesliix,  'lex.,  receives  ^ 
change  in  c-p  to  allow  change  in 
transmitter  type. 

WC'.IIM,  Skowhegan,  .Me.,  seeks 
permission  to  bcwist  power  from  1 
to  5  kw.  install  new  transmitter.  I 

\\  HIM,  RcKhester,  N.  Y..  files  for 
license  to  coser  c-p  which  aiithor- 
i/ed  reactisation  of  f-m  station, 
iiiose  transmitter  to  a-ni  site. 

NNA'l'l''.,  W  ilmington.  Del.,  asks 
for  extension  of  completion  date 
of  anxihars  transmitter. 

K  I  BS- r\’,  Shre\e|)ort,  l.a.,  files 
for  renewal  of  license. 

KCI.I'.,  Cleburne,  lex.,  requests 
c-p  to  raise  height  of  .mteniia.  and 
side  mount  f-m  antenna  near  top. 

KC:BU-IM,  S.m  Diego.  Calif.,  asks 
switch  from  channel  sOO  to  299. 

W.XCi.VKM,  .\tlanta,  Cia.,  files  for 
c-p  to  establish  a  new  subsidiars 
eoniimmications  sen  ice.  multiplex 
basis  to  lx  ojxrated  on  subcarrier. 

W’KC  r,  W  ilmington,  N.  C.,  gets 
license  for  t\  station. 

WYSO,  b  ellow  Springs.  Ohio,  rc- 
ceises  license  for  educational  f-m 
station  for  .\ntioch  College. 

KM.VN,  Manhattan.  Kans.,  is 
granted  authority  to  sign  off  at 
^.sO  p.m.  until  .\ugnst  51. 

KI‘|M,  Ihiiv.  of  North  Dakota, 
plans  operation  for  onlv  six  hours 
a  dav  from  |nne  2  to  .Sept.  50  due 
to  college  vacations. 


r 


S  T  A IST  3D  A  R  ID 

For  your  most  prscis*  laboratory 
maasursmants,  tha  JK  Sulaar 
Fraquancy  Standard  with  out* 
put  fraquancias  of  1  me  and 
100  kc,  with  stability  battar  than 
1  part  in  10*  par  day.  Fraquancy 
is  variabla  ovar  a  ranqa  of  0.9 
cyclaa  or  mora  at  1  me,  and  cap- 
abla  of  bainq  raaat  to  S  parts  in 
10**.  Writs  for  complata  data. 
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The  JAMES 
KNIGHTS  COMPANY 
Sandwich  1,  Illinois 

CIRCLE  21  READERS  SERVICE  CARD 


For 

Missile 

Testing 

and  general  use 
30  tt  300  Aaps 

•  Closely 
Regulated 

•  Fast  Response 

•  Underwriters 
Approved 

•  Rigid  Quality 
Control 


Wrifa  for 
BulUtin 
AC-58-A 


CHRISTIE 

SILICON 

POWER 

RECTIFIERS 

AvoilobI*  on  Induftriol 
ond  Militory  typ«s.  Milo* 
tory  typ«  m«*ts  sp«ct 
MIL  E-4970  ond  MIL-I- 
6181.  Oth«r  stationary 
ond  mobilo  stylos  ovoil* 
oblo  up  to  1500  Amps. 

[Q  Qi! 
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CHRISTIE  ELECTRIC  CORP. 

D.pl.  EL.  3410  W.  i7th  $•.,  let  Ana.let  43 
Ovor  o  Qvortmr  CRntvry  of  Moettfior  Manufacturing 


CIRCLE  29  READERS  SERVICE  CARD 


INSPECTION  TIME  CUT  90%  WITH  NEW  RELAY  TESTER 


.\eTOM.cTic  Test 

OF 

Relay  (Juality 

ANAHEIM  ELECTRONICS  COMPANY 


Pllg-Iv  .Adapters 

FOR 

Solder  Terminal 
Relays 


109  S.  Illinois  St. 
.Anaheim,  California 


Sales 
Off 


i.Es  •  Key  Enterprises,  Van  .\lys,  t  amf., — Jerky  Deere  .Asmxiates,  D 
a  Rf.dwinmi  City,  Calif. — I’ackard  .VssrxTAi  es,  Dallas,  Texas 
*  a  Earl  AV.  Schenck  .Xssik'iates,  Chicago,  111.;  Cleveland.  Ohio 
•  Westerville,  Ohio;  Birmingham,  Mich. 


CIRCLE  30  READERS  SERVICE  CARD 


HoGRAW-HILL  | 

DIRECT  MAIL  LIST  SERVICE 


If  You  Are  Having  Difficulty 
Maintaining  Your  Mailing  Lists... 

Probebly  no  other  orqaniuFion  ti  at  wall  aquippad  at 
McSraw.Ftill  to  lolve  the  complicated  problem  of  lilt 
maintenance  during  thii  period  of  unparalleled  change 
In  Induitrial  partonnal. 

McGraw.Ftill  Mailing  Liiti  cover  most  major  Indus- 
tries.  They  are  compiled  from  etclutive  tourcet,  and 
are  bated  on  hundreds  of  thoutandt  of  mail  quattion- 
nairat  and  the  raporti  of  a  nation-wide  field  itaff.  All 
names  ara  guaranteed  accurate  within  2%. 

Whan  planning  your  direct  mail  advartiiin^  and  talas 
promotion,  consider  this  unique  and  economical  tarvica 
In  ralation  to  your  product,  Dotailt  on  raquait. 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 
330  West  42nd  Street  New  York,  36,  New  York  ^ 


ELECTRONICS  business  edition  — May  16,  1958 


53 


'J}' 


OPTICS  FOR  INDUSTRY!  OPTICS  FOR  THE  SPACE  ERA' 


EDMUND  SClENTtElC  CO  lARIlNGTON 


NEW  iEtSE' 


Sion 


PLANTS  AND  PEOPLE 


Where  to  Buy 


•  •  mmmf  C»M  CfHwg.  Cmmw  Aim 


MANUFACTURERS' 

REPRESENTATIVES 

IN  THE  ELECTRONIC  INDUSTRY 
CONTRACT  RATES  OlVEN  ON 
REQUEST.  WRITE 

ELECTRONICS 


SAMUEL  K.  MACDONALD,  INC. 

'  manufaciurert  represenfolivei  over  25  yeori 

1531  SPRUCE  STREET,  PHIIA.  2,  PA. 

Penntylvonio  •  New  Jertey  1  PiiftburgK 

Deiowere  •  Morylond  I  Boifimere 

Virginio  •  West  Virginio  I  WpthinglOfi,  D  C- 
Oiitrict  of  Colwmbip  ■ 


Your  inquiry 

will  have  special  value  .  .  . 

If  you  nimtlon  thin  niACMlne.  when  vritiof 
ftdvertiMers.  Naturally,  the  puhUKhtntf  will  ap 

Kreclate  It  .  .  .  but  more  importpiit.  It  will 
I'^otlfy  you  a.<s  one  of  the  men  the  a^vertliter 
wants  to  reach  with  hl.<*  meMsage  A  help  to 
make  poanlble  enlarged  future  aerrlee. 


AcGUW^IIlL 
TECHNICAL  WRITING  SERVICE 

WRITES  •  EDITS 
ILLUSTRATES 
PRINTS 

YOUR  pEibKcation*  . . . 
t«  YOUR  spAcMIcationt 

TWS  relieves  you  of  all  or 
any  of  the  many  problems 
encountered  in  the  produc¬ 
tion  of  your  .  .  . 

EQUIPMENT  MANUALS  -  HANOSOOKS 
PRODUCT  CATALOGS- TRAINING  AIDS 
PAMPHLETS  —  REPORTS  —  BROCHURES 
COMPANY  HISTORIES  —  PARTS  LISTS 
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WRITERS  —  EDITORS  —  ARTISTS 
ARE  AT  YOUR  SERVICE 

WRITE; 

Projtct  Consultoflt 
TWS-McGraw-Mill 
330  W.  42  St.  NYC  34 
<  PboiM:  LOngoat  4-3000  ^ 


H&H  Expands  On  West  Coast 


A  NF.w  25,200  sq  ft  precious  metals 
facilih'  (picture)  was  recently 
opcncrl  by  Handy  &  Hannan  in  K1 
Monte,  Calif.  It  replaces  the  fomicr 
H&H  plant  in  the  Los  .\ngelcs  area, 
more  than  doubles  the  production 
area  and  leaves  room  for  iidditioiial 
expansion. 

M  opening  ceremonies,  H&H 
president  J.  C.  Travis  said  the  new 
plant  is  evidence  of  the  tremeiKloiis 
expansion  in  the  company’s  west 
coast  activities  in  the  past  decade. 

Tlie  Handy  &  Hannan  plant  will 
provide  west  coast  industry  with 
new  and  improved  facilities  for  all 
forms  of  precious  metals  and  alloys, 
he  said.  1'hcsc  prcxlucts  include  sil¬ 
ver,  gold,  the  platinum  group  met¬ 
als  and  their  alloys,  and  brazing 
alloys  and  fluxes.  The  plant  has 
facilities  for  melting  and  casting, 
rolling,  rod  and  wire  drawing,  bright 
annealing,  and  finishing  to  shapes 
and  forms  specified  by  customers. 

“Handy  &  Harman  silver",  Travis 
said,  “is  coursing  through  the  skies 
in  the  form  of  contacts  arnl  con¬ 
ductors  in  our  earth  satellites. 
Silver  and  other  precious  metals  arc 
vital  to  air  frame,  guidance  systems, 
and  propulsion  units  of  rockets, 
guided  missiles,  and  jet  speed  air¬ 
craft,”  he  continued.  “Silver  is 
used  to  save  weight  and  sjiiicc  in 
the  complex  electrical  circuits  of 
those  craft  because  of  its  outstand- 
ingly  good  electrical  conductivity.” 

The  new  plant,  he  said,  will 
supply  more  diversified  forms  of 
precious  metals  for  west  coast  in¬ 
dustrial  manufacturers.  Its  hKation 


permits  fast  delivery  throughout  the 
heaviest  industrial  area  of  the 
Southwest. 

ORRadio  Sets  Up 
New  Division 

CuRRKM  growth  and  plans  for  fn 
tnre  expansion  of  ORRadio  Indus¬ 
tries,  Inc.,  Opelika.  .\la.,  has  led  to 
the  establishment  of  two  new  disi 
sions. 

I'he  two  sections  are  headed  In 
James  D.  Cirady,  |r.,  as  manager  of 
the  Instrumentation  Ta|K'  Division 
and  Robert  D.  Browning  as  man 
ager  of  tiic  .\iKlio  Prexlncts  Divi- 


Scientist  Takes 
New  Position 

SciKNTisi  and  educator,  A.  R. 
Teasdalc  (picture)  is  named  to  the 
newly-created  post  of  director  of 
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EMPLOYMENT  OPPORTUNITIES 


was  assnciated  with  tlic  U.S.  Gov- 
cniincnt  Naval  Ordnance  Lalxrra- 
tory,  as  chief  of  electric  explosive 
components  section. 


advanced  technologs’  at  remco 
Aircraft  C'orp.,  Hallas,  I'exas.  He 
has  heen  serving  as  chief  of  air¬ 
craft  electronics. 

leasdale  will  direct  the  efforts 
of  a  group  of  engineering  and 
scientific  specialists  desoted  to  .id- 
vance<l  technologies  and  adsanced 
studies.  Part  of  his  duty  will  lx: 
to  keep  in  constant  touch  with 
advanced  scientific  deselopments 
and  with  scientists  thronghont  the 
profession. 

leasdale  joined  1  einco  in  19s-4 
as  chief  of  eleetronics  design.  Since 
that  time  he  has  had  executive 
responsihilitv  for  the  company’s 
expaiidmt'  actisity  in  this  field. 


IN  PHOENIXI 


and  career  opporfunities 
at  Motorola  in  Phoenix 
are  second  to  none! 


Pay  is  excellent,  advancement  is 
rapid,  the  attitude  is  friendly  and 
helpful.  Other  advantages:  no 
commuting  problems;  colleges 
that  offer  advanced  study;  re¬ 
markably  low  home  costs. 

And  think  of  the  pure  pleasure 
of  living  in  a  famed  resort  area 
with  sunny,  dry,  shirtsleeve  win¬ 
ters  . . .  year-round  golfing,  sw  im¬ 
ming.  picnicking  . . .  and  seashore 
and  Mexico  within  a  day’s  drive! 

Expanding  Phoenix  is  a  vitally- 
important  electronics  center. 

Motorola  is  expanding,  too. 
Grow  with  Motorola  in  Phoenix 
. . .  where  it’s  fun  to  live  ! 


Hire  Lique  As 
Sales  Manager 

I'oRMiRiY  With  .\llcn  n.  Cardwell 
(.!(!..  N’incciit  |.  l.iipic  (picture) 
joins  Condenser  Prixlncts  Co.. 
New  I  lav  en.  Conn.,  as  s.iles  man¬ 
ager.  Ills  new  emplover  makes 
plastic  capacitors,  h  v  power  sup¬ 
plies.  pulse  forming  networks  and 
other  electronie  comixments. 


are  qualified  for  one  of 
ositions,  urite,  wire  or 
Motorola  in  Phoenix 


Polaris  Launcher 


ELECTRONIC  ENGINEERS. 
MECHANICAL  ENGINEERS.  PHYSICISTS 
System  Analysis.  Desi(n  and  Test 
Radar  Communications 

Navigation  Missile  Guidance 

Data  Processing  and  Display 

Circuit  Design.  Development  and  Packaging 
Microwave  Pulse  and  Video 

Antenna  Digital  and  Analog 

R-F  and  l-F  Transistor 

Servos 

Technical  and  Specification  Writing 
Printed  and  Etched  Circuitry 

H’rilr: 

Mr.  Kcl  Rowan 

Western  Military  Electronics  Center 
Motorola.  Inc..  l>cpt.  .\-5 
8201  E.  Mcr^well  Road 
Phoenix.  Arizona 


Gulton  Names 
Division  G-M 

Hirs.vri)  Hirnmiiv  ipietnrc)  h.is 
been  .i|)pomted  gener.il  m.m.iger  of 
the  new  .ulv.meed  deselopmeiit  and 
systems  dnision  of  ('.iilton  Indus¬ 
tries.  Inc..  Metnchen,  N.  ). 

riie  new  disision  is  the  result  of 
the  integration  of  four  existing  de- 
p.irfnients  within  the  eonip.im.  In¬ 
cluded  in  the  consolidation  are  the 
ordnance  systems  dep.irtnient.  the 
mulerwater  sound  l.ihor.itoiv.  the 
fn/e  development  group  .md  the 
atomic  energv  research  program. 

Hernstein  joined  ('.niton  in  19s6 
■is  chief  of  the  ordn.mee  systems  de- 
p.irtment.  I’revionsly  he  was  eni- 
ploved  at  the  Knolls  Atomic  Power 
l,.ihoratorv,  ('.eneral  Electric  Go.  in 
.Scheneetadv,  \.  Prior  to  that  he 


fnginuuring  positions  also  availablo  at 
Motorola,  Inc.  in  Chicago,  Illinois,  and 
Rivarsido,  California. 


Prototvjx:  of  W'estiiighouse’s 

lanncher  for  laxkheed's  Polaris 
IKHM  linris  a  mnititon,  eoiierete 
and  steel  dnnimv  missile  into  San 
I'raneiseo  Bas.  Readings  from 
strain  and  pressure  gages,  ac¬ 
celerometers  within  the  dnmniv 
missile  are  eommnnieated  through 
a  tough  electrical  cable.  It  extends 
from  ])rojectile’s  nose,  out  month 
of  lanneher  and  to  instruments  in 
nearbv  hut 


MOTOROLA 
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electronics 

READER 

SERVICE 

CARDS 

...have  increased  the  flow 
of  product  and  service 
literature  to  readers. 

...have  helped  increase 
manufacturers'  sales. 

Reader  Service  Cards  have 
been  provided  to  get  quick  and 
easy  information  on  products. 

Avail  yourself  of  this  Service 
to  get  all  the  information  you 
need. 

Manufacturers  are  cooperating 
wholeheartedly  with  the  Serv¬ 
ice  to  supply  information 
promptly. 


#  elect  ronics(0) 

A  MtGlAW  Hill  fUllKAIION 

330  WlSl  42nil  ST.  N(W  TOIK  36.  N  V 


News  of  Reps 

.Xppointmf.m  of  Cieorgf  Knuepfcr, 
president  of  tlic  Midwest  Semi¬ 
conductor  Sales  Co.,  Skokie,  111., 
as  exclnsise  midwest  rep  of  the 
semiconductor  Division  of  1  loff- 
man  Klectronics  Corp.,  Ksanston, 
111.,  is  announced,  llis  territors' 
will  include  Illinois.  Indiana  and 
Wisconsin. 
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I>>n  J.  Racher  was  recently  added 
to  the  sales  staff  of  RelchainlK-r 
and  French,  San  I'rancisco.  C'alif., 
electronics  manufacturers  reps. 

San  Fernando  Eelctric  Mfg.  Co. 
appoints  S.  Forrest  Brooks  as  repre- 
sentatixe  for  .Arizona  and  New 
Mexico,  to  handle  its  line  of  capac¬ 
itors.  filters  and  |K)tentiometers. 

R.  G.  Sidnell  and  Co.,  Clexeland, 
Ohio,  is  named  sales  rep  in  Ohio 
and  western  I’ennsvlvania  for  Clev- 
ite  'I'ransistor  PriKlncts.  W'altham. 
Mass. 


Ih«lr  rriMiurtn  Inr . .‘-fncl  I  fitrr 

BM>Htrom  liiMtriiment  IMv.  of 

Inr.  . .  3 

<hnh|.AII  Klt-rlrlr  Mtu.  To .  1* 

llHlIlmorr  Kled'tnnih'N  f'o . 

lla>«1on  IHvloion  of  firnernl  Time  ('orp,...  17 
Ilyt'on  I’^Mlrrii  Inr . 4.*1 
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\lMcB*»nalfl  Inr.*  ^amiirl  K .  51 
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Tri-Point  Plasties.  Inc..  .\llKrtson. 
N.  Y.,  names  Jack  Berman  0>.. 
Inc.  of  Los  .Angeles.  CJalif..  as  W’est 
Coast  technical  sales  reps  for  Trin- 
seels  and  machined  components. 

riie  A^ietoreen  Instrument  Co.  an¬ 
nounces  the  appointment  of  Stan¬ 
ley  K.  Wallace  Associates.  Inc., 
as  sales  reps  for  the  company’s 
electronic  components  division  in 
the  .Alabama,  llorida.  Georgia. 
Mississippi.  North  Carolina.  South 
Carolina  and  I’ennessee  territory. 

lliihhard  Potentiometers.  Inc..  Po¬ 
mona.  Calif.,  has  selected  Kittleson 
Co.  to  sene  as  its  sales  engineering 
rep  in  sescral  western  states. 

Frank  Malley  Co.  of  .AlbiK|iierqne. 
N.  M..  now  represents  Sealectro 
Corp.,  Mamaroneck.  N.  A’.,  in 
Idaho,  Wyoming,  Montana.  Utah 
and  Colorado.  Rep  firm  handles 
terminal  Iroard  comjjonents  and 
miniaturization  hardware  lines. 

Appointment  of  Maitland  K.  Smith 
Co.  as  its  representatiyes  is  an¬ 
nounced  by  Deltime,  Inc..  Mam¬ 
aroneck.  N.  A'.,  makers  of  mag- 
netostrictixe  time-delax  lines  and 
associated  equipment. 
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Get  out  your  pencil  and  .  .  . 

Help  yourself  to 
electronics'  READER  SERVICE 
it's  free-it's  easy-it's  for  your  convenience 


NOW! 


Each  Advertisement  and  New  Product  item  is  numbered. 


All  Advertisements 
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and  New  Products 


are  numbered  for 


(1)  Circle  number  on  postpaid  card  below  that  corresponds  to  number  at 
the  bottom  of  Advertisement,  or  New  Product  item. 


your  convenience. 
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sible  to  process  cards  that  are  not  readable. 
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4C  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


A  Viking  Fable 


Mysterious  kiJMe,  you  could  hreak  the  spell  and  marry  me! 

LifJ  {still  trembling):  The  Mysterious  Riddle? 

Monster  (hopefully):  It  ^oes  like  this. 

Heart  of  that  which  has  no  ears,  but  hears; 

So  eyes,  hut  sees;  no  nose,  but  knows  .  .  . 

Tube  li  or  not  Tube  li,  that  is  the  question! 

Lief  managed  to  answer  the  riddle,  breaking  the  spell  and  instantly 
transforming  the  monster  into  a  lovely  princess.  And  so  they  were  married 
and  lived  happily  ever  after.* 


I  Then  the  terrible  \ircen  monster  suddenly  ap/wared  alongside  the 
good  ship  Tiking  (Jiieen,  all  hands  save  one  promptly  disappeared  over 
the  side  into  the  chill  waters  of  the  Sorih  .-Ulantic.  ()nly  Liej  Smorgas¬ 
bord,  radar  operator,  remained  aboard  to  face  the  beast. 

II  we  may  take  a  trembling  Liej  from  history,  we  will  follow  the 
conversation  that  ensued 

l.ief  (trembling):  ITliy  .  .  .  why  didn’t  you  show  up  on  my  scope? 

.Monster  (in  a  high,  feminine  voice):  Tm  enchanted,  that’s  why! 
Oh,  .Mr.  V'lking,  Tm  pist  a  poor  princess  who  has  been  bewitched  and 
transformed  into  a  teen-age  she-sea  serpent!  If  you  could  answer  the 


*  'The  single  word  was  “Ihmac,  ’  of  course.  Liej  knew  Tube  D 
or  not  Tube  li  ”  must  refer  to  liomac  tubes,  heart  of  any  radar  system 
(“that  which  has  no  ears,  but  hears,  etc.”)  Smart  one,  that  Smorgasbord. 


No.  5  of  a  aeries . . .  bomac  lcx>ks  AT  radar  through  the  ages 


■m- 


^  Bomac  makes  the  finest  microwave  tubes 
and  components  either  side  of  the  Atlantic 

uSomae^ 


Lvjilert  m  Ihe  design,  develnpmenl  and  manutacluie  of  TR,  ATR,  Pie  TR  tubes,  shuttets. 
icleience  cavities,  hydrogen  thyiatrons.  silicon  dmdes.  magnetrons,  klystrons;  dupleiers, 
pressurising  windows,  noise  source  tubes,  high  frequency  triode  oscillators;  surge  protectors. 
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NEW 


RCA  DRIFT  TRANSISTORS 
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New  DRIFT  types  simplify  circuits  by  eliminating  need  for  neutralization,  offer  more 
gain  per  stage -permitting  substantial  cost  reductions  in  quantity-produced  equipment 

RCA  DRIPT  Transistors  ofTcr  low  feedback  capacitance  and  exceptional 
uniformity  of  characteristics,  making  feasible  the  design  of  circuits  having: 

•  high  input-circuit  efficiency  •  good  signal-to-noise  ratio  •  good  automatic- 
gain-control  capabilities  over  a  wide  range  of  input-signal  levels  •  excellent 
high-frequency  operating  stability. 

In  addition  to  these  three  new  DRIPT  types— 2N544,  2N374,  2N373— RCA 
offers  a  broad  line  of  superior-quality  transistors  for  RF,  IF,  AF,  and 
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Dayton,  Ohio 
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1625  ‘‘K’’  Street,  N.W. 
Washington,  D  C. 
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EAST:  744  Broad  Street 

Newark,  N.  J. 

Switching  Service.  For  additional  information,  contact  your  RCA  Field 

HUmboldt  .5-3900 

Representative.  For  a  description  of  the  DRIFT  principle,  and  for  technical 
data  on  all  RCA  Semiconductor  Devices,  write  RCA  Commercial 

Engineering,  Section  IvlO-XN-3,  Somerville,  N.  .1. 
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